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The general safety information in this part of the summary is
for both operating and servicing personnel . Specific
warnings and cautions will be found throughout the manual
where they apply , but may not appear in this summary .

OPERATORSSAFETYSUMMARY

In This Manual

CAUTIONstatements identify conditions or practices that
could result in damage to the equipment or other property .

WARNINGstatements identify conditions or practices that
could result in personal injury or loss of life .

TERMS

As Marked on Equipment

CAUTIONindicates a personal injury hazard not immediate
ly accessible as one reads the marking , or a hazard to prop
erty including the equipment itself .

In This Manual

DANGERindicates a personal injury hazard immediately ac
cessible as one reads the marking .

4

P

SYMBOLS

As Marked on Equipment

This symbol indicates where applicable cau
tionary or other information is to be found .

DANGER- High voltage .

Protective ground (earth ) terminal .

ATTENTION- refer to manual .

OF150

Power Source

This product is intended to operate from a power source
that will not apply more than 250 volts rms between the
supply conductors or between either supply conductor and
ground . A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation .

Grounding the Product

This product is grounded through the grounding conductor
of the power cord . To avoid electrical shock , plug the power
cord into a properly wired receptacle before connecting to
the product input or output terminals . A protective ground
connection by way of the grounding conductor in the power
cord is essential for safe operation .

Danger Arising From Loss of Ground

Upon loss of the protective -ground connection , all accessi
ble conductive parts ( including knobs and controls that may
appear to be insulating ) can render an electric shock .

Use the Proper Power Cord

Use only the power cord and connector specified for your
product .

Use only a power cord that is in good condition .

Refer cord and connector changes to qualified service
personnel .

Use the Proper Fuse

To avoid fire hazard , use only the fuse of correct type , volt
age rating and current rating as specified in the parts list for
your product .

Refer fuse replacement to qualified service personnel .

Do Not Operate in Explosive Atmospheres

To avoid explosion , do not operate this product in an explo
sive atmosphere unless it has been specifically certified for
such operation .



OF150

Do Not Remove Covers or Panels

To avoid personal injury , do not remove the product covers
or panels . Do not operate the product without the covers
and panels properly installed .

vi

Optical Output

Avoid eye exposure to the output of open-ended fibers by

covering the end , or directing the output at a non - reflective

surface . Do not attempt to defeat the interlock on the OPTI
CALOUTPUTconnector .

U

U

U

U

U

U

U

U

U

U

U

U

U
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SERVICESAFETYSUMMARY

FORQUALIFIEDSERVICEPERSONNELONLY

Referalso to the preceding Operators Safety Summary .

Do Not Service Alone

Do not perform internal service or adjustment of this prod
uct unless another person capable of rendering first aid and
resuscitation is present .

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this product .
To avoid personal injury , do not touch exposed connections
and components while power is on .

(8)

OF150

Disconnect power before removing protective panels , sol
dering , or replacing components .

Power Source

This product is intended to operate from a power source
that will not apply more than 250 volts rms between the
supply conductors or between either supply conductor and
ground . A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation .

vii
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GENERALINFORMATIONAND

SPECIFICATION

GENERALINFORMATION

Product Description

The TEKTRONIXOF150Time Domain Reflectometer is

an optical fiber tester that is capable of measuring loss char
acteristics , and detecting and locating faults in multimode
fibers .

The OF150applies a pulse of energy to the fiber to be
tested via the OPTICALOUTPUTconnector . When the

pulse is traveling through the fiber , some energy is reflected
to the OF150. These reflections are processed , and dis
played on the cathode ray tube ( crt ) , where distance and
loss measurements can be made using a marker technique .

The crt display is a time -plot that is read from left to right .
When viewing a typical fiber display , the reflections appear
to the right ( later in time ) . The trace starts with the outgoing
pulse , and the time difference is converted to distance in the
measurement process .

The horizontal crt scale is calibrated in distance units
from 10 meters to 20,000 meters in a 1-2-5 sequence . Dis
tance is read out on the liquid crystal display (lcd ).

Loss measurements are made on the vertical crt scale.

These measurements can be displayed in 2 dB or 10 dB per
division . The lcd displays loss when the LOSS READOUT
MODE has been selected .

The OF150display is digitally stored . The waveform on
the screen changes only when a new • sweep‚ is started .

Two outgoing pulses can be selected : LONGPULSEor
SHORT PULSE (for better resolution in

measurements ).

some

The FILTERSuse signal averaging to reduce measure
ment noise .

The OF150 has a chart recorder that is useful for
documenting fiber conditions .

This instrument may be operated from an ac power
source , or a 12V battery .

Section 1- OF150

An interlock feature prevents any optical output until a
fiber is connected to the instrument .

The OPTICALOUTPUTconnector is configured for
quick replacement of its lens assembly by the operator ,
when deterioration occurs due to contamination or exten
sive use.

Accessories

The OF150is shipped with these Standard Accessories :
1 Instruction Manual

1 Operator's Handbook
1 AC Power Cord

1 Battery Power Cord
1 Roll of Chart Recorder Paper
1 Optical Fiber Interface Cable, 1 meter long , Deutsch

connector on one end , protective cover on the other
end

1 Interlock Contact Ring
1 Replacement Lens Assembly

With the exception of the power cords and the Instruc
tion Manual , these items are stored in the OF150cover.

For part numbers on these accessories , refer to the Me
chanical Parts List , Section 9 of this manual .

Battery Pack

The OF150may be operated from a 12 V battery , using
the Battery Power Cord. A car battery , or a portable battery

pack may be used . Portable batteries manufactured by
Elpower Corporation of Santa Ana, California or Globe

Union , Inc. of Milwaukee , Wisconsin will supply the user
with several hours of operating time .

Standards , Documents , and References Used

Terminology used in the manual is in accordance with

industry practice . Abbreviations are in accordance with

1-1



General Information and Specification - OF150

ANSII Y1.1-1972, with exceptions and additions explained

in parentheses after the abbreviation . Graphic symbology is

based on ANSI Y32.2-1975. Logic symbology is based on
ANSI Y32.14-1973and the manufacturer's data books or

sheets . A copy of ANSI standards may be obtained from the

Institute of Electrical and Electronic Engineers , 345 47th
Street , New York , NY 10017.

Change and History Information

Change information that involves manual corrections
and /or additional data is located at the back of the manual in
the CHANGEINFORMATIONsection .

History information with the updated data is integrated
into the text or diagrams when a page or diagram is
updated .

Characteristic

Distance scales

Distance range

On-screen distance calibration

"Zero" distance reference

Number of stored waveform points

Vertical scales

dB Scale accuracy

1-2

Incremental dB scale

accuracy

Table 1-1lists the electrical characteristics and features

that apply to the OF150after a 15 minute warmup .

The Performance Requirement column describes the lim

its of the characteristic , and the Supplemental column de

scribes features and typical values or information that may

be helpful to the user . Procedures to verify the performance

requirements are provided in the Calibration section of the

Service Instructions . The Performance Check procedures

require sophisticated equipment as well as technical exper

tise to perform .

Table 1-1

+0.5 meters on screen

The Operating Instructions contain a procedure that
checks all functions of the OF150. This check is recom

mended for incoming inspections to verify that the instru

ment is performing properly .

ELECTRICALCHARACTERISTICS

SPECIFICATION

Performance Requirement

HORIZONTALDISPLAY

VERTICALDISPLAY

NOTE

When making dB measurements using the MARKERand READOUTMODELOSS, the dBs indicated should be

multiplied by 2. (READOUTMODELOSSindicates only one-way fiber loss)

Supplemental Information

+0.5 dB over any 10 dB increment from +20 dB

to +70 dB , relative to the bottom of the display

range

1 meter / div to 1000 meters /div

-5 meters to 19.9kilometers

from front - panel connector

4.88 ns/ meter

10 dB point on leading

edge of outgoing pulse

500

10dB/div and 2 dB/ div (10
divisions )

measurements are made with

the Marker

typical .05 dB over any 1 dB
increment , from +10dB to

+70 dB , relative to bottom of

display range

(€)
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Characteristic

System pulse rate (sampling
rate )

Sweep time

Optical output amplitude

AAbsolute maximum optical out
put amplitude

Optical pulse amplitude stability

Optical output wavelength

Displayed noise on the incident

pulse

Displayed pulse width

LONGPULSE

SHORTPULSE

Displayed pulse risetime

Displayed pulse falltime

Displayed RMS noise floor

Decrease in RMS noise floor

through filtering

Optical input sensitivity

Table 1-1(cont .)

>25 •W

Performance Requirement

SIGNALAND MEASUREMENTCHARACTERISTICS

4.762 kHz, ‚ 5 Hz

General Information and Specification - OF150

NOTE

The four displayed -pulse characteristics are measured with a connector plug without fiber on the OPTICALOUT
PUTof the instrument (required to activate the interlock ).

< ‚ 1.0dB peak ( FASTFILTER)

<0.4 dB drift over the duration of a SLOWsweep

5.5 meters , ‚ 1 meter

1.5meters , + 0.3 meter

(0.7 m from ƒ20 dB point to -6 dB point

15 m from trailing pulse corner to the +60 dB
point

„ 500 m from trailing pulse corner to the +30 dB
point

2 km from trailing pulse corner to the +15dB

point

+1.8divisions , ‚ 0.4 divisions from bottom of

display range

Supplemental Information

<0.40 •W input for 30 dB above displayed RMS
noise floor

0.15seconds ( FAST)
3.15seconds ( MEDIUM)
55 seconds (SLOW)

time -average power coupled into
test fiber (50• core, 0.20 NA)
(LONGPULSEmode)

200 •W time -average power

820 nm typical

measured at -10 dB from peak
amplitude point

measured at 10 dB from peak
amplitude point

signal levels referenced to peak

amplitude of pulse

all dB levels are referenced to

the bottom of the display range ;
DISTANCECALcontrol set to
4.900 .

Measured in LONGPULSE

FASTFILTER

10dB/ div scale

7.5 dB ( MEDIUM FILTER) ;
15dB (SLOWFILTER)

input from 50• core, 0.20 NA

graded index fiber . NOTE: input

test signal must be synchronized
with instrument sampling

1-3



General Information and Specification - OF150

Characteristic

Dynamic range between peak

optical output pulse and RMS noise

floor (SLOWFILTER)

Maximum round trip fiber loss for

€ 0.1dB scattering signal
measurements

Distance measurements

Readout range

Readout resolution

DISTANCECALfactor range

DISTANCECALfactor

accuracy

Distance measurement

accuracy

Loss measurements

Readout range

Readout resolution

Chart dimensions corresponding to
the full crt graticule area

Chart running time

Chart distance scale linearity

(correspondence to crt graticule )

1-4

Chart vertical scale linearity

(correspondence to crt graticule )

Table 1-1(cont .)

SIGNALAND MEASUREMENTCHARACTERISTICS

Performance Requirement

NUMERICREADOUT

within 0.01 ns/ m of panel indication at center of

scale (4.900) ; within 0.02 ns / m of panel indication

at scale end points

CHARTRECORDER

NOTE

€ 0.2 major division match at any point

Supplemental Information

€5% of deflection from center , € 0.3 major
division

105dB typical

43 dB typical

These specifications are met only when Chart Recorders part numbered 016-0506-05 and up are in place.

to 19.9kilometers

1 meter

4.8 to 5.0 ns/ m

€ 0.3% (instrument timing inac

curacy and DISTANCECALfac

tor indication error) , €
uncertainty in fiber cal factor

-25.0 dB to +25.0 dB (one

way fiber loss ) from center refer

ence point

0.1dB (2 dB/div scale )

0.5 dB (10dB/div scale )

4 cm by 12.5cm

16 seconds

after setting Stylus Position

adjustment

U

U

U

U

U

U

U
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Characteristic

Power requirements

AC operation

DC operation

Laser product safety classification
under Radiation control for Health

and Safety Act of 1968

Optical output connector
interlock

General Information and Specification - OF150

Table 1-1(cont .)

Performance Requirement

OPERATIONALCHARACTERISTICS

optical output prevented when interlock is open

Supplemental Information

90-132 V or 180-250 V,

45-440 Hz; 24 W nominal

(55 W max )

10-16V, 20 W nominal

(33 W max )

Class I

1-5



General Information and Specification - OF150

Temperature

Operating

Characteristic

Non-operating

Humidity

Altitude

Operating

Non-operating

Vibration

Shock , operating and

non -operating

Bench handling

Transit drop

Water resistance

Fungus inert

Electromagnetic compatibility
Conducted emissions

Conducted susceptibility

Radiated emission

Radiated susceptibility

Package transit vibration

Package drop

Electrostatic discharge

This instrument meets the specifications

Emission specification RE- 01.

Weight

Dimensions

Characteristic

without front cover,
handle or feet

1-6

with front cover,
feet and handle

Table 1-2

ENVIRONMENTALCHARACTERISTICS

-15€ C to +55 €C

-62 € C to +85 €C

95% ( +5%, %)

Description

4,600 meters

12,000 meters

5 to 55 Hz, 3 g maximum

30 g

10cm topple , or 45 € topple , or point of balance

30 cm

drip -proof with front cover on

materials used are fungus inert

within limits described in MIL-STD-461

test methods CE- 01 and CE- 03

test methods CS-01 , CS-02 , CS-06

test methods RE-02 , and (T) RE-04

test methods RS-01, and RS-03

Tektronix Standard 062-2858-00 , paragraph 9.1

Tektronix Standard 062-2858-00 , paragraph 9.2

Tektronix Standard 062-2862-00

of MIL-T-28800B , Type III , Class 3 , Style C, with the exception of the Radiated

Table 1-3

PHYSICALCHARACTERISTICS

Description

including Standard Accessories , except Instruction Manual : 16.6kg (37 lbs)

17.5X 32.69 X 49.91 cm (7.0 X 13.07X 19.96 inches ) ,

23.2 X 38.22 X 58.6 cm handle folded over instrument , (73.2 cm handle

fully extended );

9.28 X 15.28X 23.44 inches handle folded over instrument (29.28 inches handle

fully extended )
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INSTALLATIONAND REPACKAGING

Unpacking and Initial Inspection

Before unpacking the OF150from its shipping container
or carton , inspect for signs of external damage . If the carton
is damaged , notify the carrier . The shipping carton contains
the basic instrument and its standard accessories . Refer to
the Replaceable Mechanical Parts list at the back of this
manual for a complete listing .

If the contents of the shipping container are incomplete , if
there is mechanical damage or defect , or if the instrument
does not meet operational check requirements , contact your
local Tektronix Field Office or representative . If the shipping
container is damaged , notify the carrier as well as Tektronix ,
Inc.

The instrument was inspected both mechanically and
electrically before shipment . If should be free of mechanical
damage and meet or exceed all electrical specifications .
Procedures to check functional or operational performance
are in the Operating Instructions . This check should satisfy
the requirements for most receiving or incoming inspections .
The electrical performance check procedure is part of the
Service Instructions .

A

The light source used to produce the optical pulses
that are applied to the fiber to be tested , is a laser
diode. To avoid exposure to this invisible light , it is
important that directions in this manual be followed .

Preparation for Use

The front cover for the OF150provides a dust - tight seal.
Use the cover to protect the front panel when storing or
transporting the instrument . The cover is also used to store
accessories . The cover is removed by pulling out on the two
release latches . The door to the accessories compartment is
unlatched by pressing the latch to the side and lifting the
cover .

The handle of the OF150can be positioned at several
angles to serve as a tilt stand , or it can be positioned at the
top rear of the instrument between the feet and the rear
panel so OF150instruments can be stacked . To position the
handle , press in at both pivot points and rotate the handle to
the desired position .

Section 2- OF150

Power Source and Power Requirements

The OF150 is intended to be operated from a power
source that will not apply more than 250 V rms between the
supply conductors or between either supply conductor and
ground . A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation .

The ac power connector is a three -wide polarized plug
with the ground (earth ) lead connected directly to the instru
ment frame to provide electrical shock protection . If the unit
is connected to any other power source , the unit frame must
be connected to an earth ground .

Power and voltage requirements are printed on the back
panel . The OF150can be operated from either 115V ac or
230 V ac nominal line voltage , at 48 to 440 Hz; or a 12 V dc
supply .

Power-source selection can be made with switches on

the OF150back panel . When operating at an ac voltage ,
selection of a HI or LO range within the specified voltage
range may be made .

For ac operation , set the range and the HI- LO switches

to correspond to the available line voltage as follows :

115LO:
115HI:
230 LO:
230 HI:

90-110V ac
108-132V ac
180-220 V ac
216-250 V ac

When changing from 115V ac to 230 V ac , make sure a
fuse of the correct rating is in place .

Repackaging for Shipment

When the OF150is to be shipped to a Tektronix Service
Center for service or repair , attach a tag showing : owner
and address , name of individual at your firm that can be
contacted , complete serial number , and a description of the
service required . If the original packaging is unfit for use or
not available , repackage the instrument as follows :

1.Obtain a carton of corrugated cardboard having inside
dimensions that are at least six inches more than the equip

2-1



Installation and Repackaging - OF150

ment dimensions , to allow for cushioning . Shipping carton
test strength should be 275 pounds (102.5 kg ).

2. Install the front cover on the OF150and surround the

instrument with polyethylene sheeting to protect the finish .

3. Cushion the instrument on all sides with packing ma
terial or urethane foam between the carton and the sides of
the instrument .

2-2

4. Seal with shipping tape or industrial stapler .

If you have any questions , contact your local Tektronix

Field Office or representative .
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OPERATINGINSTRUCTIONS

CAUTION

The OF150has been classified as a Class I Laser

Product under the Radiation Control for the Health

and Safety Act of 1968. It is important that the infor
mation in this manual for setting up and operating the
instrument be followed .

Do not attempt to defeat the interlock on the OPTI
CALOUTPUTconnector . Avoid eye exposure to the
output of open-ended fibers by covering the end, or
directing the output at a non-reflective surface.

USINGTHEOF150

Fiber Connector

The OF150 uses a high performance fiber connector
manufactured by the Deutsch Company of Los Angeles,
California . The connector consists of two parts : a fluid - filled
lens assembly labeled OPTICALOUTPUTon the instru
ment , and a connector plug that holds the fiber .

CAUTION

It is important to keep the OPTICALOUTPUTcon
nector , and the connector plug , clean at all times .
Dust and dirt will affect the optical output power. The
connector should be capped when not in use.

The lens assembly is fluid filled to facilitate the connec
tion between the fiber being tested and the fiber in the
OF150. This fluid is subject to deterioration due to contami
nation from dirt , and wear from different fibers being con
nected . Consequently , the lens assembly needs to be
replaced periodically , as part of general instrument mainte
nance . This procedure can be performed in the field . Infor
mation and instructions on lens assembly replacement are
provided in this section of the manual under the heading
Replacement of the Lens Assembly .

Instructions on installing a fiber in the connector plug ,
and tools necessary for this operation , are available from
the Deutsch Company .

Section 3- OF150

Connecting a Fiber to the OF150

Fibers to be tested may be connected to the OF150in
two ways : directly by using a mating Deutsch connector
plug , or indirectly via the Optical Interface Cable, which is
supplied with the instrument as a standard accessory.

The direct method is recommended whenever practical ,
especially when testing bare ( uncabled ) fibers .

The Optical Fiber Interface Cable can be outfitted with
any desired connector or splicing scheme at its free end , to
form an adapter cable . This introduces loss (from the extra
connector ), but facilitates working with pre-terminated
fibers .

AThe OF150connector is designed to accept 125‚ (out
side diameter ) fibers . If one desires to connect a different
size fiber to the instrument , the Interface Cable must be
used .

Before plugging a fiber onto the instrument , the Interlock
Contact Ring (which is supplied as a standard accessory)
must be installed on the Deutsch connector plug . Push the
ring over the plug so that its metal ring will make contact
with the two pins on the OPTICALOUTPUTconnector . Do
not touch the end of the connector plug in order to not dam
age the fiber .

To mate the connector plug to the OPTICALOUTPUT
connector , align the tab on the plug to the notch in the con
nector . Push in the plug while turning the Interlock Contact
Ring clockwise until it is snug .

A

No optical output is emitted from the OPTICALOUT

PUTconnector unless the Interlock Contact Ring on
the connector plug is in place . To avoid exposure to
the infrared light generated by the instrument , DO
NOTattempt to defeat this interlock .

3-1



Operational Instructions - OF150

Setting up the Fiber Display

After connecting a fiber to the OPTICALOUTPUTcon
nector , set the VERTICALSCALEto 10 dB/ DIV, PULSEto
LONG, and FILTERto MEDIUM. Push READOUTMODE

DIST. Increase the DIST/ DIV setting and move the
ADPOSITIONcontrol counterclockwise so the entire fiber is
shown on the crt . Set the bottom of the noise to the bottom

of the screen with the POSITIONcontrol . These settings
are a good starting point for an initial view of the fiber .

Figure 3-1 shows a sample display . The outgoing pulse is
shown at the left side of the screen , followed by a gradually
down-sloping trace called the backscattering signal . The
backscattering signal is weak reflection that occurs as the

energy of the outgoing pulse travels down the fiber . The
further the energy travels , the weaker the reflections . At the
end of the fiber , a pulse appears .

The height of the pulse showing a break is dependent on
the quality of the break , and is no indication of the amount
of loss in the fiber . Ragged breaks may not produce a pulse
at all , but will show up only as a drop in the backscattering
signal .

3-2
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A Closer View of a Discontinuity

To see a close- up of a particular point in the fiber , set the
Marker near this point , and then decrease the DIST/ DIV.

MEDIUM or SLOWFILTERmay be used to decrease the
noise on the trace , and make the discontinuity stand out
more clearly .

Also, if the change in the fiber is a small drop in the
backscattering signal , the VERTICALSCALE2 dB/ DIV may
be used for magnification .

In some instances PULSESHORTwill provide better
resolution in the back -scattering signal , though signal ampli
tude will be less than when PULSELONGis used .

Use the • POSITIONcontrol to move the display win
dow along the fiber in one-division steps .

Measuring Distance

To measure the distance to a discontinuity , set the
READOUTMODEto DIST(METERS).

BREAKIN THEFIBER

NOISE

Fig. 3-1. Fiber display .
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Line up the Marker with the beginning of the discontinuity
(the left edge of a reflected pulse , or the beginning of a drop
in the backscattering signal ) . See Fig . 3-2 . Decrease the
DIST/DIV setting for more precise Marker placement .

Distance from the instrument to the Marker is displayed
on the lcd readout .

4

48

Fig . 3-2 . Measuring distance .

3677-02

Distance Readout Calibration

Information on the propagation velocity of the fiber is
usually available from the fiber manufacturer . When the

propagation velocity ( in nanoseconds per meter ) is known ,
set the DISTANCECALcontrol to the correct value .

When the propagation velocity is not known , and a pre
cise measurement (better than 2%) needs to be made , the
following calibration procedure can be used to adjust the
DISTANCECALcontrol to the correct setting .

1.Connect a known length of fiber to the OPTICAL
OUTPUT.

(a)

2. Measure the length of fiber on the OF150. Adjust the
DISTANCECALcontrol until the lcd readout corresponds to
the known length of the fiber .

When 2% distance measurement accuracy is sufficient ,
set the DISTANCECALcontrol to 4.9.

Measuring Loss

To measure loss , push the READOUTMODE LOSS(dB)
button . The Marker will center horizontally on the dB

Operational Instructions - OF150

graticule line . Use the dB SETcontrol to adjust the Marker
exactly on the dB line .

Adjust the trace with the POSITIONcontrol so the
point from which the loss measurement will be made , is on
the dB line . See Fig . 3-3a .

VERTICALSCALE 2 dB/ DIV should be selected for

small measurements ; use of the MEDIUM or SLOWFILTER
will reduce noise on the trace and make the measurement

more accurate if the signal is weak.

Selecting PULSE SHORT instead of PULSE LONG

sometimes results in better resolution in the backscattering

48

++ H++ ++++

Fig . 3-3a and b . Measuring loss .

3677-03
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Operational Instructions - OF150

signal . However, there is a drop in signal amplitude between
these PULSEselections .

Turn the MARKERcontrol until the Marker is aligned

with the point to be measured . See Fig . 3-3b . Read the dif
ference in dB between the two points from the lcd readout .
Using this measurement technique , a difference of -1.0dB
indicates that 1.0dB of loss exists between the two select

ed points on the fiber .

The Icd readout automatically corrects for the fact that

the backscattering signal has traveled through the fiber or

splice twice (out and back ) , before being displayed on the
screen . Readings on the Icd are exactly one half the drop

shown on screen , giving one-way loss of the fiber or splice
being measured .

Return the instrument to READOUTMODE DISTbefore

attempting to move the display window to a new section of
the fiber . This will make the Distance Marker visible , to facili
tate the movement .

Replacement of the Lens Assembly

Occasional lens assembly replacement is a normal part
of instrument use . When the lens assembly becomes con
taminated with dirt or otherwise damaged , fiber coupling will
be impaired and the backscattering signal will appear
weaker (lower ) on the screen.

When a fiber is connected to the instrument and the

backscattering signal immediately following the outgoing
pulse appears weaker than normal (below midscreen , with
the bottom of the noise set to screen bottom ) , the lens as

sembly may need replacement . See Fig . 3-4 .

The fiber plug should first be re-terminated , since a bad
fiber end can cause the same problem . If the backscattering
signal continues to appear weak , a new lens assembly
should be installed .

To replace , take out the two nylon screws that hold the
lens assembly to the front panel . Lift out the assembly .

CAUTION

Use special care to keep dust and dirt away from the
opening in the instrument panel.

When installing a new lens assembly , the notch on the
assembly should be aligned to the tab on the connector in

3-4
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Fig . 3-4 . Lens assembly needs replacement .

3677-04

side the instrument . Do not twist the lens assembly . Slowly
push in and rock the new lens assembly to insure that it
mates properly with the internal connector . Reinstall and
tighten the screws .

The lens assembly is not covered under instrument

warranty .

Chart Recorder

The OF150Chart Recorder uses a heated stylus and
4 cm wide , heat sensitive chart paper to reproduce the crt
display . The Chart Recorder records exactly the waveform
that is shown on the crt , with ten horizontal and vertical
divisions .

NOTE

If the displayed waveform contains extremely narrow
pulses , they will not be recorded at full height on the

chart paper.

Stylus Alignment

When the RECORDbutton is pushed , power is applied to
the recorder stylus . The position of the stylus can then be
aligned by adjusting the STYLUSPOSITIONscrew . Align
the stylus to the center graticule line on the paper.

Chart Paper Alignment

To align the chart horizontally , pull the paper until a dark
line is aligned with the red reference line seen through the
sprocket hole.
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Record

When the RECORDswitch is pushed and then released ,
a chart recording starts . The chart recording circuitry auto
matically shuts off when the recording is completed . Extra
graph paper is run to allow removal of the recording . When
removing the recording , tear the paper upward .

Installing Chart Recorder Paper

NOTE

Only use Chart Recorderpaper that has ten horizontal
and vertical divisions .

About 120 graphs can be made with one roll of chart
recorder paper . Install a new roll of chart paper in the follow
ing manner .

1.Turn the LOCKknob counterclockwise several turns

until it releases , and pull the chart recorder from the
instrument .

2. Push down on the bottom edges of the bezel and lift
upward .

3. Remove the empty spool from the recorder by pulling
it upward .

4. Place a new roll of graph paper in from the top of the
recorder , and push it between the spring -loaded paper hold
ers . Be sure the grid of the paper faces up . ( See Fig . 3-5) .

5. Pull the paper over the rollers and down the front of

the recorder . Lower the bezel until it latches into place .

6. Pull he graph paper so that the red line on the plate
behind the chart paper is visible through a sprocket hole,
and aligned with a dark line on the paper . This sets the
graph paper so that a recording will start at one of the dark

lines which corresponds to the edge of the crt graticule .

7. Place the chart recorder back into the instrument , and
tighten the LOCKknob .

OPERATIONALCHECK

This procedure checks instrument operating modes ,
functions , and basic performance , without use of test equip
ment . The procedure should satisfy most incoming inspec
tion or pre-operational checkout requirements . A detailed

REVMAY 1982

NIVPOSITION

Operational Instructions - OF150

Fig. 3-5 . Tektronix Y-T Chart Recorder.

016-0506-03

Set the front -panel controls :

POWER

FILTER

PULSE

READOUTMODE

VERTICALSCALE

DISTANCECAL

DIST/ DIV (METERS)

ENTIFICATION

Performance Check, which requires test equipment , is part
of the Calibration Procedure in the service instructions . This

operational check will also familiarize the user with the
instrument .

Preliminary Procedure

Connect the Optical Fiber Interface Cable to the OPTI
CALOUTPUTconnector , with the Interlock Contact Ring in
place . The far end of the cable should be enclosed in its
protective cover . Avoid exposure to the open end of the
Interface Cable.

on

3677-05

MEDIUM

LONG

DIST(METERS)
10 dB/Div

4.9

1000

Check Operation of Front -Panel Pushbuttons and
Controls

1.Rotate the INTENSITYcontrol through its range and
note the change in brightness of the crt beam .

3-5



Operational Instructions - OF150

2. Move the bottom of the displayed noise to the bottom

graticule line with the POSITIONcontrol .

3. Position the Marker to the left edge of the screen ,
then turn the € POSITIONcontrol counterclockwise until

the lcd readout indicates .

4. Decrease the DIST/ DIV setting to 1.

5. Increase the DIST/ DIV setting through its entire
range , and observe the waveform decrease in width , and

move to the left edge of the screen .

6. Set the DIST/ DIV to 5. The display should resemble
that shown in Fig . 3-6 .

7. Push the FILTERFAST button . A new waveform is

acquired without noise filtering . The optical -output light
flashes during the time that the waveform is acquired .

8. Push FILTERMEDIUM. A new waveform is acquired
and noise is reduced . Acquisition time is approximately 4
seconds .

9. Push FILTERSLOW. The noise on the new waveform

is reduced even further . Acquisition time is approximately
60 seconds .

10. Switch FILTERback to MEDIUM.

3-6

dB

Fig. 3-6 . Long Pulse display .

3677-06

11.Push PULSESHORT. The crt display should resem

ble that in Fig . 3-7.

dB

9
•
1
1

<
=

Fig . 3-7. Short Pulse display .

12. Switch PULSEback to LONG.

13. Push the READOUTMODE LOSS (dB) button . A
horizontal line (Marker ) appears at the center graticule line .

If the Marker is slightly off , adjust it to coincide with the
center graticule line , using dB SETcontrol .

3677-07

14.Turn the MARKER control counterclockwise , until
the Marker is on the bottom of the screen . The lcd readout
should read - 25.0.

15. Turn the MARKERcontrol clockwise , until the Mark

er is on the top of screen . The lcd readout should read
+25.0.

16. Return to READOUTMODE DIST.

17.Push FASTFILTER.

18. Set the DIST/ DIV to 1.The Marker is now on the

vertical center graticule line , and coincides with the start of
the pulse . The lcd readout should be .

19. Turn the MARKERcontrol clockwise in 1 step incre

ments ; the Marker should move one graticule line per step .
The lcd readout should count up in whole numbers from to
5 , one number per step .



20. With the Marker at the right edge of the screen , turn
the ADPOSITIONcontrol clockwise . The waveform moves
to the left , one horizontal divison per control increment . It
takes 5 control increments to move a waveform point from
the center to the left edge of the screen . The lcd readout
increases from 5 to 10, one number per control increment .

21.Set the DIST/ DIV to 200 ; rotate the MARKERcon
trol clockwise to position the Marker at the center graticule
line .

22. Set DIST/ DIV to 10, and adjust the MARKERcon
trol for a lcd reading of 1000.

23. Rotate the DISTANCECAL control counterclock
wise , and watch the lcd readout increase to approximately
1020.The position of the MARKERdoes not change .

24. Rotating the DISTANCECAL control clockwise to
5.0 will result in a reading of approximately 980 .

25. Reset the DISTANCECALTO4.9.

26. Increase the DIST/ DIV setting to 500 , and reposition
the Marker for a readout of .

27. Decrease the DIST/ DIV setting to 5. Push the VER
TICALSCALE2 dB/ DIV button . The display will be magni
fied vertically .

28. Set VERTICALSCALEback to 10 dB/ DIV.

29. Push and hold the SWEEPbutton . As long as the
button is held down the display will sweep repeatedly . The
optical -output light flashes as the display is being swept .

30. Push and hold the RECORDbutton for approximate
ly one second , then release it . The crt will be blank as a
chart recording of the display is made . When the recording
is finished , the display will return on the crt .

This concludes the Operational Check.

Operational Instructions - OF150

CONTROLS, INDICATORS, AND

CONNECTORS

The function of the controls , indicators , and connectors
on the front panel of the OF150 is described below.
Figure 3-8 illustrates their location .

CONTROLS

1) POWER

Pull-type switch that turns the instrument on.

2 ) INTENSITY

Controls the brightness of the crt trace .

3 ) FILTER€

(FAST, MEDIUM, SLOW). Provides three degrees of
noise reduction , and three corresponding sweep
speeds.

FASTsweep time is approximately 1/5 second .

MEDIUM sweep time is approximately 4 seconds.

SLOWsweep time is approximately 60 seconds.

4 ) PULSE•

(LONG, SHORT) . Selects length of the optical pulse
applied to the fiber to be tested .

5 ) DISTANCECAL

With this continuous vernier control , the lcd distance
readout can be calibrated to the exact propagation
velocity of the fiber under test .

6) READOUTMODE (LOSS, DIST)

Mutually exclusive pushbuttons switch the lcd func
tion from distance measurement to loss measure
ment . In the Distance mode , a vertical marker appears
on the screen . In the Loss mode , a horizontal marker
appears in place of the vertical marker .

3-7
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2

3-8

3

4

INTENSITY

FILTER$800

MEDIUM

BLOW

PULSELONG

SHORT

100%

Tektronix

7) MARKER

A detented control . With the lcd redout in Distance

mode , this control moves the Marker back and forth

between the edges of the screen . Minimum movement
is 1/25 of a division , or one meter of distance , which

ever requires the greater movement on the screen . If

this control is rotated rapidly , the speed of the Marker

movement across the screen will "gearshift " to facili
tate large movements .

OF150 E 10%

When the lcd readout is in the Loss mode , this control

moves the horizontal Loss Marker up and down be
tween the top and bottom of the screen . Movement

increment is 0.1division , regardless of the dB/ Div set
ting . Clockwise rotation moves the Marker upward .

8

Continuing to turn this control past the point where
either Marker runs into an edge of the screen has no
effect . The Distance Marker is limited in leftward trav

el to "zero" meters .

7

When switching between Distance and Loss mode ,
the Distance Marker maintains its position of the
waveform . The Loss Marker is always initialized to its

dB (center-screen ) position when the READOUT
MODELOSSis selected .

11 10

VERTICALSCALEwww

POSITION

<D POSITION MARKER

DIST/ON/ WETTman

DISTANCECAL

9 ( 5

DAY

SWEEP

12

SET

Fig . 3-8 . Front - panel controls , indicators and connectors .
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3677-08

84€POSITION•

A detented control , which moves the instrument's

"display window " along the fiber horizontally on one

major - division increments on any distance scale .
Clockwise control rotation moves the window to the

right and causes increasing distance readings . Limits

of waveform movement are -5 meters at the left

edge of the screen , and 19,961 meters at the right

edge of the screen.

9) DIST/ DIV (METERS)•

Accurately calibrated in a 1-2-5 sequence for 4.883
ns/m fiber .

When the DIST/ DIVsetting is changed , the instrument
automatically moves the display window to bring the
Distance Marker and its associated waveform point
as close as possible to center screen .

10 4POSITION

Multi -turn , non -detented control . Plus and minus five

divisions range , on 10 dB/ div scale . Moves the wave
form ; does not move the Loss Marker .
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(11) VERTICALSCALE(2 dB/ Div , 10dB/Div)

Mutually exclusive pushbuttons control the scale fac
tor with which reflected signals are displayed .

12) dB SET

Single-turn control serves as an offset adjustment for
the Loss Marker , to allow setting it precisely to
midscreen for a zero dB reading . Approximately • 0.5
division range .

(13) RECORD

Pushing this button causes the waveform on the
screen to be reproduced on a chart . Momentary but
ton , disabled during the sweeps , must be held de
pressed for more than 0.5 second , and then released
to activate the chart recorder . Once a chart is started ,

all panel controls are disabled until the chart is
finished .

14) SWEEP

Momentary contact initiates a new sweep at existing
control settings , if a sweep is not already in process . If
held down , repetitive sweeps are produced after a
short delay . While a MEDIUM or SLOW sweep is in

process , all panel controls except RECORDand

SWEEPare enabled (some will interrupt and restart
the sweep) .

If the SWEEPbutton is held down as the instrument is
turned on , the instrument will enter the Calibration Aid
Mode . Refer to the Service Section of the OF150In
struction Manual for details .

1
Initiates a new sweep, at the selected degree of filtering . If a

MEDIUM or SLOW sweep is already in progress , a change at
this control will complete the current sweep at the newly select
ed rate , rather than starting a new sweep.

2
These controls initiate a new sweep, immediately . If MEDIUM

or SLOW filtering is selected , a FASTsweep will precede the
filtered sweep.

Operational Instructions - OF150

INDICATORS

15) Liquid Crystal Display

In READOUTMODE DIST, this lcd indicates whole
meters from to 19999, with no decimal . Distance

indicated is from the rising edge of the outgoing pulse
to the Distance Marker . Note : the outgoing pulse is
actually the front -panel connector reflection .

In the LOSSREADOUTMODE, this lcd indicates

decibels (dB) of one-way fiber loss represented
between the center of the screen and any other point
on the screen . One decimal place and + and
displayed . Range: -25.0 to +25.0. Negative
readings are shown for downward movement of the
marker .

are

16) Power Indicator

This light -emitting diode comes on with the POWER
switch . This light flashes off and on during all sweeps
to indicate that a new measurement is in progress and
that the optical output is active .

fiber .

CONNECTORS

17) OPTICALOUTPUT

Single fiber connector for 125 ‚ (outside diameter )

No optical output is emitted from this connector un
less the Interlock Contact Ring, which is supplied as a
Standard Accessory, is installed on the connector
plug holding the fiber . To avoid eye exposure to the
infrared light generated by the instrument , DONOT
attempt to defeat this interlock . Avoid eye exposure
to the output ofopen-ended fibers by covering the end
or directing the output at a non-reflective surface .

CAUTION

Keep the OPTICALOUTPUTconnector clean at all
times . Dust and dirt will degrade the optical output
power. Keep the connector capped when it is not be
ing used.
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THEORYOF OPERATION

This section of the manual describes the circuitry in the
OF150. The description begins with a functional description
related to a block diagram of the major systems within the
OF150. This is followed with a detailed description of the
circuitry within each section .

FUNCTIONALBLOCKDIAGRAMAND TIMING

The OF150functions as a sampling oscilloscope with
digital storage . All system timing is under the control of a
microcomputer .

Optical Pulse Generation and Transmission

The OPTICALPULSEGENERATORproduces pulses of
infrared light at a 4.75 kHz repetition rate , in response to
triggers from the DELAYGENERATORS. The pulse train is
turned on and off at the command of the processor , and
transmitted through optical fibers and a directional coupler
to the front -panel OPTICALOUTPUTconnector . The DI
RECTIONALCOUPLERroutes reflected signals to the
PREAMPLIFIER.

Signal Detection and Amplification

Incoming optical signals are converted to electrical sig
nals within the PREAMPLIFIER. The PREAMPLIFIERand
INPUT LOGAMPLIFIERamplify the signals linearly when
they are below a certain threshold level , and logrithmically
above that level . The output from the PREAMPLIFIERand
INPUT LOGAMPLIFIERpresented to the SAMPLERis a
logrithmically compressed signal .

The high gain dc amplifiers within the PREAMPLIFIER
and INPUTLOGAMPLIFIERare zero-offset just prior to the
generation of each optical pulse , through the
LOGAMPZEROcommand line .

Sampling and Post Processing

In the SAMPLER, the instantaneous amplitude at one
point of the signal is measured and stored . During the next
pulse , the instantaneous amplitude at a later point is mea
sured and stored . This process is repeated for as many
pulses as necessary to collect enough samples to display a

Section 4- OF150

The number in the diamond refers to the corresponding
schematic diagram number .

7

representative signal . The timing of each sample is deter
mined by the DELAY GENERATORS, through the
SMPLTRIGline .

Three different time constants for noise filtering are avail
able within the SAMPLER. These are controlled by the
FUNCTIONSEL command lines from the PROCESSOR.
These time constants are used for noise filtering .

The OUTPUTLOGAMPLIFIERamplifies the signals
again : logrithmically when they are below a threshold level
and linearly above that level . The INPUT LOGAMPLIFIER
OUTPUTLOGAMPLIFIERcombination produces a continu
ous logarithmic transfer function for very weak through very
strong signals .

A feedback path from the OUTPUTLOGAMPLIFIERto
the SAMPLERis closed during idle periods to zero out dc
offsets in these circuits . The exact timing of this stabilization
process is described in the next subsection .

The OUTPUTLOGAMPLIFIERincludes a ten -bit analog
to -digital converter , which is triggered by the DELAYGEN
ERATORS under control of the PROCESSOR. The
LOGDATbus carries the waveforms to the instrument's
DISPLAYMEMORY.

Timing and Control

All of the timing involved in the acquisition of the
waveform is under the control of the PROCESSOR, via the
DELAYGENERATORS. There are three principle modes
through which the instrument cycles : IDLE, STABILIZE, and
ACQUIRE. In IDLE, no optical pulses are generated and no
waveform data is sampled . STABILIZEprovides a short
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(80 ms ) period for the 4.75 kHz optical pulse train to start up

and settle in amplitude , and also zeroes dc offsets in the

SAMPLERand OUTPUTLOGAMPLIFIERvia the FDBK

path . In ACQUIRE, the optical pulse train is generated , and

reflected waveform data are sampled and stored .

Figure 4-1 illustrates the transitions between modes . The

OF150always returns to IDLE, until commanded to acquire

a new waveform by one of the following front -panel con

trols : SWEEP, FILTER, PULSE, DISTANCE/ DIV, or€DPO

SITION. STABILIZEmode occurs at the beginning of a

sweep, and approximately every two seconds during MEDI

UM or SLOW sweeps . The modes are identifiable by ob

serving the logic levels on the IDLE and SMPLZlines . Only

during the ACQUIREmode are triggers delivered to the A

to - D converter in the OUTPUTLOGAMPLIFIER. These trig
waveformthe storage ofgers (ADTRIG) initiate

data points .

The timing of the sampling process controlled directly

by the PROCESSOR. Prior to the generation of each optical

pulse , the PROCESSORloads a twenty -bit delay command

4-2

IDLE

SMPLZ

MODE:

IDLE

80 ms

•2 SEC.

(REPEATSEVERY2 SEC.)

STABILIZE

ACQUIRE

into the DELAYGENERATORS, via the CONTROLBUS

and three strobe lines (DLYLD 1 through DLYLD 3).This

programs the DELAYGENERATORSto produce a sam

pling trigger (SMPLTRIG) a specific time after PULSTRIG.

This delay can range from 0.2 ns to 200 ‚s . It is increment

ed by the PROCESSORfrom one pulse to the next during a

sweep, so as to span the required time period in the stored

waveform .

The PROCESSORsends control commands through the

four -bit FUNCTIONSELbus , and sends and receives data

via the eight - bit CONTROLbus . It clocks both data and

commands on these busses with five load lines : PNLD,

DLYLD1 through DLYLD3 , and DISPLD. The PROCES

SOR detects front -panel control changes by continually

polling the PANELLOGICsection , using the PNLDline and

the two busses .

Noise Filtering

In the FILTERFASTsweep mode , 500 optical pulses are

generated and 500 waveform points are sampled , digitized ,

and stored . The increment in sampling delay time from point

WAVEFORMACQUISITIONTIME (SWEEPTIME)

FASTfilter :
MED filter :
SLOWfilter :

180 ms
4 sec.

60 sec.

Fig.4-1. Instrument mode transitions .
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to point is 1/500 of the total time period to be displayed .
This is dependent on the setting of the DISTANCE/ DIV
switch .

When MEDIUM filtering is selected , 32 times as many
optical pulses are generated and sampled , taking 32 times
as long . Waveform points are digitized after every 32 sam
ples , so that there are still a total of 500 waveform points
produced . A longer time constant is switched into place in
the SAMPLER, so that each string of 32 samples is effec
tively averaged together . The PROCESSORincrements the

sampling delay 32 times more slowly than before, so that
the same time period is spanned by the 500 waveform
points . It is this averaging process that reduces the ampli
tude of random noise .

SLOWfiltering operates the same as MEDIUM filtering ,
except that 512 pulses are generated and sampled for each
waveform point . A corresponding sampler time constant is
switched in , and the PROCESSORreduces its sampling de
lay increment accordingly .

Waveform Storage and Display

The 500 waveform points produced during a sweep are
stored in the DISPLAYMEMORYas ten -bit words . This

data is clocked into memory by ENDCONVERT, a signal
that is generated at the completion of each A-to - D
conversion .

The data stored in the DISPLAYMEMORYis continually
read by the DISPLAYCONTROLLER, converted to an ana
log signal (YSIG) , and sent to the VERTICALDEFLECTION
AMPLIFIERfor display on the crt . The DISPLAYCON
TROLLERalso produces a corresponding ramp waveform
(XSIG) for the horizontal deflection , and a blanking signal for

Theory of Operation - OF150

retrace . The refresh rate for the waveform is approximately
55 Hz.

Another function of the DISPLAYCONTROLLERis to

store the positions of one horizontal and one vertical marker
line . The PROCESSORloads this data into the DISPLAY
CONTROLLERby way of the CONTROLBUS and the
FUNCTIONSELECTbus , using DISPLD. It also loads a
control word indicating which Marker is to be displayed . The
DISPLAYCONTROLLERsends three signals to the DE
FLECTIONAMPLIFIERS( MKR ENBL, VERT MKR, and
LOSSPOSN) to control the generation of the appropriate
Marker on the crt .

Three front - panel controls interact directly with the verti
cal DEFLECTIONAMPLIFIER: VERTICALPOSITIONand

dB/DIV affect the 500 -point waveform only ; ZEROdB SET
serves as a centering adjustment for the horizontal marker
line .

At the command of the PROCESSOR, the DISPLAY
CONTROLLERceases its screen refresh task and produces
a strip chart recording of the waveform stored in memory .
The DISPLAYCONTROLLERswitches power on to the
CHARTRECORDER, and sends out the waveform data in

synchronism with the movement of the chart paper . Chart
paper movement is monitored via the SPEEDSENSline .

Power Supplies

The main instrument power supply operates from either
ac line voltage or an external 12 V battery . In addition to the
multiple dc output voltages , the power supply generates a
RESETsignal at power-on time . A separate high voltage
supply converts +100V dc to the operating voltages re
quired by the crt .
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DETAILEDDESCRIPTION

OPTICALPULSEGENERATOR

The Optical Pulse Generator produces an 820 nm pulse

of infrared light every 210 €s , as triggered by the PULSTRIG

signal . The optical pulse width is selectable between 10 ns

and 50 ns . The circuit is designed to power down whenever
the instrument is in the IDLE mode .

2

Optical Pulse Source

A GaAlAs laser diode generates the light pulses . It is

packaged in a sealed Hybrid Circuit , U4061, with four

MOSFET'sand four capacitors . The laser diode is extreme

ly sensitive to damage from overdrive , excessive pulse

width , or excessive pulse rate . The circuitry on the board

controls the drive to the Hybrid , including power-up , power
down , and pulse width transitions .

Drive Pulse Generator

Input Buffer and 40 ns Delay. Transistors Q1037and

Q1040 form an input buffer with RC network , R1042 and

C1041, in its output . When PULSTRIGis high , Q1040is on ,

its current set by R1038. This establishes between 2.1V

and 3.0 V at the base of Q1043, turning the transistor on .

When PULSTRIGgoes low , the current from R1038 is

supplied to Q1037. The voltage at the base of Q1043 de

cays through R1042 and C1041, and passes the 2.0 V

threshold set at the base of Q1047by Q2049 , R2051, and

R1045. Transistor Q1047switches on . The time delay from

the negative edge PULSTRIGto turning on Q1047is set by
R1038to approximately 40 ns.

Trigger Generator . Transistors Q1048 and Q1052 gen

erate a fast trigger from the falling edge at the collector of
Q1047. When Q1047 turns on , Q1052 saturates , and a

short negative -going trigger pulse is coupled to the Pulse
Multivibrator via C2051. Transistor Q1052 remains saturat

ed until PULSTRIGreturns to high , 200 €s later .

Pulse Multivibrator . Transistors Q1054and Q1053form

a monostable , which generates 17ns or 57 ns pulses when

triggered . These pulse widths are 7 ns more than the de

sired optical pulses , because of a 7 ns delay that occurs in
the laser diode .

4-4

Transistor Q1046 provides a constant 10 mA of current
to Q1054and Q1053. Transistors Q1055and Q1051estab
lish a 0.3 V on the base of Q1054, and a -0.7 V on the

base of Q1053. A constant current is also drawn from

Q1055 by the timing control current sources , through

L1056. When a trigger pulse arrives from the Trigger Gener

ator , Q1054 is turned off , and Q1053 is switched on .

As the voltage at the collector of Q1054rises to approxi

mately 4.6 V, emitter follower Q1056 transfers this voltage

rise through timing capacitor C1056to the base of Q1053.

Transistor Q1055 is momentarily cut off , so the current

drawn by the timing -control current sources through L1056

must come from C1056. The voltage at the base of Q1053

now ramps downward . When this voltage crosses the

-0.3 V threshold established at the base of Q1054, the

multivibrator switches back , and the pulse is terminated .

The pulse duration is determined by the timing current

through L1056. See Fig . 4-2 .

The output pulse of the multivibrator is buffered by

emitter follower Q2057, which drives the low input imped

ance of the Pulse Amplifier . A 1.7V pulse appears across
R2056.

Timing Control Current Source and Pulsewidth Selec

tor . The timing control current required at L1056 is approxi

mately 9 mA for 17ns pulses , and 2.8 mA for 57 ns pulses .

Transistor Q1064supplies a constant 2.8 mA ; Q1065 adds

6.2 mA when the instrument is in Short Pulse mode . Tran

sistor Q2068 controls the switching between the two pulse
widths .

When SHORTPLSis high , Q3065 and Q2069 are on ;

Q2072 and Q2068 are turned off . Transistors Q2070 and

Q1063are constant current sources for base biasing Q1065
and Q1064. Diodes CR1066and CR1064provide tempera

ture compensation .

Pulse Amplifier . When the 1.7V pulse from the Pulse

Multivibrator is applied to the input of the Pulse Amplifier ,

Q2061 and Q3054 are turned on (but prevented from satu

ration by Schottky diode CR2062) . This produces a pulse at

the collector of Q3054 approximately 0.5 V below the dc

control signal supplied by the Pulse Amplitude Controller to

the emitter of Q3054. This pulse is buffered by Q3058 and

Q3061 to drive the gates of the MOSFETsin the Optical

Pulse Generator Hybrid U4061. Transistor Q3058 runs off

the +20 V Hybrid Supply voltage line .

Hybrid Supply Voltage Generator

The Hybrid Supply Voiltage Generator maintains a 20 V

level across C4053 and U4061. The circuit operates by re

storing a charge after each optical pulse .
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Q1054BASE

Q1053BASE

-0.3

-0.3

-0.7

+2.8
Q1054COLLECTOR

V.

1

1

+4.6

1

(TRIGGERPULSE)

Fig . 4-2 . Pulse multivibrator .

Primary Driver and Storage Transformer . Simultaneous
with the generation of the optical pulse , Q4031 is turned on
by a latching circuit consisting of Q3032 , Q4030, and
Q4024. Triggering , via the PUMP TRIGGERline from the
Input Buffer , occurs on the negative edge of PULSTRIG.
When Q4031 is on , current builds up in the primary winding
of T4041.

When the emitter current in Q4031 is sufficient to replace
the charge lost when the optical pulse occurred , this transis
tor is shut off by Q4022 . The energy stored in T4041 is
forced through its secondary winding , through CR4049,
C4047, and T4055 to C4053 . Transformer T4055 has no

effect on this charging current : it isolates the Hybrid Supply
Voltage Generator from the laser diode pulses in U4061.
See Fig . 4-3 .

T

Feedback Control . A feedback system , which monitors
the Hybrid Voltage , controls the level of the primary current
in T4041. Error amplifier U4017Acompares the Hybrid Sup
ply Voltage to its proper 20 V level ; Q3012 provides the
reference signal . The output of U4017A is more positive
with a lower Hybrid Supply Voltage . This output is used by

-0.7
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3677-10

U4017Bas the comparison level to which the primary cur
rent in T4041 is allowed to build .

Q4022 is turned on when current in T4041 is sufficient to

replace the charge in C4053.

Diodes CR4011and CR4012limit the output of U4017A
when the Hybrid Supply Voltage is very low , such as during
initial start -up .

Pulse Current Sensing and Control

The amplitude of the current pulses applied to the laser
diode in U4061 is controlled by a feedback loop . The pulse
current cannot be measured directly ; it is measured by a
circuit that monitors the time -average current supplied to
U4061 by the Hybrid Supply Voltage Generator . The pulse
current is related to the time average supply current by the
pulse duty cycle (210 us : 17ns for Short Pulse operation ;
210 us :57 ns for Long Pulse operation ).
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PULSTRIG

(OPTICAL
PULSE)

HYBRIDSUPPLY

4-6

VOLTAGE

Q4031 Ic

Q4031 LE

Q4031 V

omman inte

10 €S

20 V

+12

I

Q4031
TRIGGEREDON

BY PUMP TRIGGER

• 19V

(• 10to 80 ‚s )

Current Sensing . The time -average Hybrid Supply cur
rent is sensed in the secondary of T4041. A simplified circuit
is shown in Fig . 4-4 .

Fig . 4-3 . Primary driver .

The RC network extracts the time -average value of the
current pulses in T4041. Resistor values are set so the out
put voltage of this network is scaled to be -20 mV/ A of

pulse current , after the pulse widths have been calibrated .
Resistor R3036 must be switched in during Long Pulse op

eration , to account for the difference in duty cycle.

Q4031
TRIGGEREDOFF

BY Q4022

+32

20 V

+12

T4041 ENERGYTRANSFERREDTOC4053

3677-11

Resistor R3036 is switched by Q3043 and U3044A. For
Long Pulse operation , Q3043 is on and U3044A holds the
right end of R3036 at ground potential .

Transistor Q2038 provides a small , constant offset cur
rent to the current sensing network , to counteract the extra
current drawn from the Hybrid Voltage Supply by compo
nents other than U4061.
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}

T4041

SHORTPULSE

•)

R3036

CR4049

KH

R2037

LONGPULSE
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}

C3027

Pulse Current Control Loop. The pulse current mea
surement is compared by error amplifier U3044B to a signal
from the pulse current reference circuit .

Fig. 4-4 . Simplified current sensing circuit .

The pulse current reference circuit provides a constant
current through Q2033 . This current builds up with a 15‚s
time constant (determined by C2030 and R2027) , when the
Optical Pulse Generator starts up from IDLE. This slow rise
and the fast decay caused by Q2026 when the instrument
goes back into IDLE mode , are important in avoiding any
overshoot in laser diode pulse current as the feedback con
trol loop settles . The circuitry in the base of Q2026 prevents
the pulse current reference from operating unless the +5 V,
-5 V, and +12V supplies are all present .

Resistor R3038 sets the dc level of the pulse current
reference . Thermistor RT2037 changes the reference with
ambient temperature to maintain a constant optical output
power from the laser diode .

Error amplifier U3044B includes a network ( R3050 ,
C2053) in its feedback path to avoid overshoot in laser di
ode pulse current . The output of Q3044B sets the pulse
amplitude through Q3048 and Q3050 . Minimum pulse am

R2039

Theory of Operation - OF150

HYBRIDSUPPLYCURRENT
TO U4061

TIME-AVERAGECURRENT
INDICATION

3677-12

plitude occurs when the output voltage of U3044B is ap
proximately V; maximum pulse amplitude occurs when
the output of U3044B is approximately -3.5 V. This volt
age difference changes the voltage at the emitter of Q3050
from approximately 2 V to 14V.

Power Switch

Transistors Q3024 and Q3022 switch the +5 V and

-5 V supplies to power down the Optical Pulse Generator
in the instrument IDLE mode . When the IDLE line is low ,

Q2018turns on , causing Q3018, Q3024, and Q3022 to turn
on .

Zener diode VR3021 is the reference zener diode from

which all precision current sources are derived . Transistors
Q3016 and Q3017 produce reference voltages with con
trolled temperature coefficients for use by the current
sources .

The reference values shown on the schematic are only
approximate , since these voltages will track any variations
in the +4.8 V and -4.8 V supplies without degrading per
formance of the Optical Pulse Generator.
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LOGAMPLIFIERSYSTEM

3 4 5 6

(See Fig. 4-5)

This vertical signal amplifier system is composed of an

optical signal detector , a two-stage real -time logamplifier

(Input Logamplifier ) , a sampler , another logamplifier (Output

Logamplifier ) , and an analog -to -digital converter .

(3 )A

An avalanche photo diode converts the incoming optical

signal to electrical current , which drives the Preamplifier ( In

put Logamplifier ) . Here, low level signals ( less than approxi

mately 50 dB ) are amplified in a linear mode . Signals greater

than approximately 50 dB are amplified in a logrithmic
mode .

Signals from the Preamplifier are applied to the limiter of

the 2nd Stage Input Logamplifier , where signals are limited
to 50 dB or less . These signals are applied to the

logamplifier in the 2nd Stage Input Logamplifier , which am

plifies the dB to 35 dB signals in a linear mode , and the

signals from 35 dB to 50 dB logrithmically .

The output of the 2nd Stage Input Logamplifier is

summed with signals from the Preamplifier in the output am
plifier of the 2nd Stage Input Logamplifier . Part of the limiter

output is subtracted from the sum to make the transition

from one logamplifier to another linear . See Fig . 4-6 .

The signal from the output amplifier of the 2nd Stage

Input Logamplifier drives the Sampler . The Sampler per
forms as a sample -and -hold amplifier , and averages the sig
nal for noise suppression .

The output of the Sampler is applied to the limiter of the

Output Logamplifier . There signals are handled as they were

in the 2nd Stage Input Logamplifier : the limiter applies sig
nals of less than 35 dB to the logamplifier , signals greater
than 35 dB are summed with the output of the logamplifier
and the output of the sampler .

The analog -to - digital converter receives a start -conver

sion signal , A- D TRIG, from the Processor at the end of a

The output of the Outputsignal -acquisition cycle.
Logamplifier is then converted to a ten -bit digital word .

At the end of the conversion , the digital word is put on
the Data Bus , and an end -of-conversion signal , END-CON
VERT, is sent to Waveform Memory to validate the data on
the Bus .

The Input Logamplifier operates in real time . The Sam

pler uses a sequential sampling technique , which requires

4-8

the real time signal be repetitive . During a signal acquisition

cycle, the real time signal is repeated every 210 €s . It re

quires a minimum of 500 samples to reconstruct the real

time signal in equivalent time .

The logamplifier system is a dc coupled amplifier . Two

feedback loops correct for DC offset . The first loop stabi

lizes the Input Logamplifier ; the second loop stabilizes the

Sampler and Output Logamplifier .

Stabilization of the Input Logamplifier happens during
LOGAMPZERO, a 9 •s pulse that occurs every 210 •s ,

regardless of system operating mode . LOGAMPZEROal

ways occurs at the end of a real time signal acquisition .

During a stabilization period , the noise at the output of the

Input Logamplifier is reduced . This output level represents a

zero signal reference ( not necessarily dc zero) that the Sam

pler and Output Logamplifier are stabilized to .

To stabilize the Sampler and Output Logamplifier , the

Sampler takes a sample only during LOGAMPZERO. The

processor also puts SMPLZ on the Function Select Bus,

where SMPLD and LOGAMPZEROclock it into the Sam

pler and Output Logamplifier . The sampler memory aver

ages the noise during the Stabilize period .

PREAMPLIFIER A

(First Stage Input Logamplifier )

Optical Detector

An Avalanche Photo Diode (APD) provides a gain of ap

proximately 150 to the incoming signal . To correct for tem

perature sensitivity , the bias supply has a positive

temperature coefficient of 0.6 V/ ‚ C.

Logamplifier

The Preamplifier is a balanced differential feedback am

plifier with differential gain of 7, driven by a single source.

The amplifier uses two DMOS FETS, parts in U2021, to

achieve low noise and high input impedance . These FETS
drive two pnp transistors , Q2025 and Q2026, which provide
the gain and complete the feedback loop to the source of
the FETS.

The collectors of Q2025 and Q2026 drive the output
transistors , Q2027 and Q2028 , whose emitters drive the

limiter (Q2044 and Q1045) in the 2nd Stage Input
Logamplifier . The collector of Q2028 furnishes the output of

the 1st Stage Logamplifier to the output amplifier of the 2nd
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Fig. 4-5. Logamplifier system .
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AMPLIFIER
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2nd LOGOUTPUT
CONTRIBUTION

3rd LOGOUTPUT

2nd LOGBREAK

3rd LOGOUTPUT
CONTRIBUTION

20 dB

1na

30 dB

10na

40 dB

100 na

Stage Logamplifier , Q2071 and Q2065, where the outputs

of the 1st and 2nd Stage are added .

Transistor Q2075 and resistor R3078 terminate the

2.5 ns delay line that equalizes the time difference in the 1st

and 2nd Stage Logamplifiers .

Fig. 4-6. Logamplifier summation .

Resistor R3029 , the 1st Log Gain adjustment , adjusts

the gain of the signal at the collector of Q2028 for 50 dB and

up. Below 50 dB , the output from Q2028 is negligible com

pared to the output of the 2nd Stage Input Logamplifier .

Balance adjustment R3011allows up to € 100 mV of dc

offset to the input diodes and FETSin U2021. Capacitors

C2022, C3022,C3022, C1024, and R1021 provide HF

compensation .

1st LOGBREAK

50 dB

1 •‚

60 dB

10•a

2nd LOGLIMIT

REMOVEDBY 1st LOGCORRECTION

70 dB

100•a

3rd LOGLIMIT

REMOVEDBY 2nd LOGCORRECTION

80 dB

1ma

90 dB

10 ma

3677-14

Important parts of this logamplifier are the non -linear ele

ments , a Schottky Barrier Diode, and the nonlinear positive

feedback used to reduce input capacitance and increase the

bandwidth .

Integrated circuit U2021 contains two Schottky Barrier

Diodes: D1 produces an output voltage that is a logrithmic

function of the input current from the APD; D2 compensates

for the dc offset in D1. Temperature correction is provided

via the Vtc line from the 2nd Stage Logamplifier .

Diodes D1 and D2 are biased at 1.37•a dc with R3016

and R2015. For small input currents (< approximately

1.37•a ) D1 behaves in a linear fashion , and the positive

feedback via C2016will also be linear . With input currents of

approximately 10 •A and greater , the positive feedback is

cutoff , and D1 behaves in a logarithmic fashion .
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Diode CR2017, R1018, R1019, R1028, R1023, U1019,
R2024 , and R2025 set the bias on CR2017and CR2019so
CR2019 is cutoff when the input current to the APD ex
ceeds 10 ‚A .

In series with D1 in U2021 is 2.35 of resistance , R2017
and R2019, which together with R3015 and C3028 , correct
signal compression in the APD at high input levels.

Transistors Q1015and Q1016supply current gain to the
APDbias supply to help furnish the currents required by the
Avalanche Photo Diode.

Transistors Q4021, Q4038 , and Q3039 are connected as
constant current sources . Integrated circuit U4055D senses
the voltage across R3035 , and with feedback to the base of
Q3039, maintains a constant 2 V across R3035 . Transistors
Q4021 and Q4038 , in parallel with Q3039 , keep 2 V across
R4025 and R3037, setting the current to the Preamplifier .

Limiter

INPUTLOGAMPLIFIER

(Second Stage)

3

Transistor Q2041 supplies a 4 milliamp constant current
to the emitter resistors of differential amplifier Q2044 and
Q2045. When the signal between the bases of Q2044 and
Q2045 is less than 50 decibels , the amplifier operates in a
linear fashion . When the signal is larger than 50 decibels ,
Q2044 is shut off , and there is no further increase in output
across load resistors R2046 and R2047.

Driver

In this stage , drive is furnished to the logamplifier and
output amplifier of the 2nd Stage Input Logamplifier to make
the transition from the Preamplifier to the 2nd Stage Input
Logamplifier linear .

Transistors Q2047 and Q2048 are connected as a differ
ential amplifier , with Q3039 supplying 6 mA of constant cur
rent to emitter resistors R3047 and R3046 . The collector of
Q2048 furnishes the correction signal for the cross -over
from one logamplifier to another .

The quiescent current of Q2047 is controlled by current
source Q2051 and U1052A. The difference between the qui
escent current and the current in Q2047 drives the logdiode ,
D1, in U2055.

REVMAY 1982
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Logamplifier

This logamplifier is composed of U2055 , Q2062, Q3062 ,
Q2061, and Q3061. It operates in much the same manner
as the logamplifier in Preamplifier .

There are two differences : the collector of Q3061 fur
nishes the output of the logamplifier to output stage Q2071
and Q2065, where it is added to the output of the
logamplifier of the Preamplifier . Also , D1, in U2055 , is bi
ased by feedback .

Diode D2 is biased at 10 ‚A with R3053 . LOGAMP
ZEROpulses through U3048 once every 210 ƒs and turns
on Q2052. The voltage acorss D1 is then compared to the
voltage across D2 . Capacitor C1045 and U2045 form the
comparator and integrater that provides feedback to the
logamplifier in the Preamplifier , limiter Q2044-Q2045, and
driver Q2047 through R1025 in the Preamplifier .

Output Amplifier

Transistors Q2071and Q2065 add the outputs of the 1st
and 2nd Stages of the Input Logamplifier and provide the
current gain to drive the 93 2 coaxial cable to the Sampler .
Transistors Q2071 and Q2065 form a differential common

source amplifier . The output is taken from Q2065 and ap
plied to P2067 through Q2064. Transistors Q2072 and
Q2066 are constant current sources ; Q1075provides base
bias . Zener diode VR1075, R2075, R2072, C2072, C2065,
and R2066 provide a constant power load for this stage .

Temperature Correction

Diodes D1 and D3 , in U2055 , are a matched pair of di

odes. Temperature variations change the voltage across
D3; this change is amplified by U4055A to the correct tem
perature coefficient and voltage . Resistors R4038 , R4039,
and R4046 shift the output voltage of U4055A to „4 V (@
25 … C), and U4055B inverts this voltage to +4 V (Vtc) .

Plus 4 V is the proper temperature coefficient to provide
current through R2015, R3016, R3053, and R3049 to D1 in
U2021 and U2055 to maintain the diode at a constant im

pedance and constant gain with temperature .

Vtc is attenuated and shifted in level through R3052 ,
R3058, R4058, and C4055 , to provide the temperature con
trolled reference voltage that U4055C compares to the volt
age across R3069 and R3066 . The ouptut of U4055C
controls the impedance of Q3067 by controlling the collector
current in Q4065.
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Transistors Q3067 and Q4065 are matched dual de

vices : the impedance of the temperature controlled network

of 1/2 Q3067, R3069 , and R3066 is tracked by the network
of 1/2 Q3067, R3071, and R3072, which controls the gain of

the output amplifier .

Power Supply

The instrument's 10 V power supplies are re-regulated to
+8 V and -8 V to reduce the noise on the supplies .

Integrated circuit U3083 generates the reference voltage
for this supply , and is the comparator / amplifier that controls
Q2085 . Resistors R3085 , R4085, and R4083 form a voltage
divider so U3083 can compare part of the +8 V to V REF
(pin 3). Any error is fed back to Q2081 to correct the +8 V
level .

The reference voltage for the -8 V supply is derived
from the +8 V supply by R3081 and R3079; U4079 com
pares the reference voltage to ground . The output of U4079
drives Q2081 to control the -8 V. Resistor R4078 and ca

pacitor C4080 are used for phase compensation , to assure
a stable power supply .

Bias Supply for the Avalanche Photo Diode

The APDbias voltage is generated across R2014by cur
rent supplied from temperature dependent current -source
Q4015.

The current in Q4015is controlled by the voltage across
R4017. Since the base of Q4015 is fixed at a constant volt

age, the emitter voltage and , hence , the voltage across
R4017will vary as a function of temperature (approximately
2 mV/ € C). As a result , the APD bias voltage will vary as a
function of temperature ( approximately 0.55 V/ € C) to cor
rect for the temperature dependent gain of the APD. Inte
grated circuit U2047 and transistors Q1078 and Q1082
form a feedback loop to hold the collector of Q4015and the
bottom end of R2014 at a fixed reference voltage , set by
U3083 and divider R4032 , R4031.

SAMPLER

Sequential sampling provides a means to display fast
changing signals that are outside the bandwidth capabilities
of the amplifiers used in the OF150. The instantaneous am
plitude at one point of a pulse is measured and stored . Dur
ing the next pulse , the instantaneous amplitude at a later
point is measured and stored . This process is repeated for
as many pulses as necessary to collect enough samples to
display a representative waveform .

4-12
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Sample Gate

Diodes CR1051, CR1052, CR1053, and CR1054form a

bridge -style sample gate . Normally these diodes are back

biased (and the gate is closed ) to prevent CR1051and

CR1053from being turned on by the largest input signal

expected . Two strobes of opposited polarity , and sufficient
amplitude to overcome the back bias , cause forward current

through the diode bridge , thus opening the gate .

Resistors R1041, R1044, and printed -element inductors
provide a 93 termination for the 93 coaxial cable be

tween the Input Logamplifier and the Sampler bridge bias .

Integrated circuits U2041A and U2041C furnish the

• 2 V of back bias , as well as feedback from the memory to
keep the bridge bias centered at the input signal level .

Preamplifier

Integrated circuit U1059 is a positive feedback amplifier ;
C2053 provides the feedback capacitance . Amplifier gain

adjustment R1073 is set to raise the voltage developed
across C2051 to the voltage that was present at the input of

the sample gate , during the sample time . Thermistor
RT1054 provides temperature compensation for the loop
gain .

Integrated circuit U2041B a buffer amplifier to the
Preamplifier , and drives the memory capacitance C2065
through U2065.

Memory and Memory Gate

The sample of the signal , amplified by the Preamplifier , is
gated through U2065 to C2065 , the memory capacitance ,
where it is stored until the next sample is taken . The signal
in the memory is fed back through U2066 , the memory out
put amplifier , to the Sample Gate bias amplifiers (U2041A

and U2041C) , and the output of the Sample Gate via R2054
and R2053.

Capacitors C2083 or C2073 are shorted to ground by
FETgates in U2065 to lower the loop gain for noise averag
ing . Capacitor C2077 is only used during SMPLZ , the stabi
lization period of the Sampler and Output Logamplifier , to
reduce sampler noise to a minimum .

Capacitors C3075, C2073, and C2083 are selected

through the Function Select Bus ; the selection is latched in

U2033 (on the Strobe Generator board ) , which controls the
FETgates in U2065.
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Memory Gate Strobe Generator

Transistors Q3022 and Q3021 form a one-shot pulse
generator , which produces a 5 ƒs pulse to drive memory
gate U2065 every time a sample is taken .

Power Supplies

Integrated circuits U3032 and U3031 are three -terminal

regulators to re- regulate the „ 10 V supplies to +5 V to
filter out the noise on the „ 10 V supplies .

STROBEGENERATOR5

Function Select Latches

SMPLLD clocks the sampler average control data from
the Function Select Bus in to latch U2025 . When Logamp
Zero occurs this data is clocked into holding latch U2033 .

Trigger and Sample Gate Strobe Generator

Q1013and Q1011regenerate the SMPL TRIG to a
+12V pulse to trigger the memory gate through R1014,
and drive Q1015 through common - mode transformer ,
T1011.

When Q1015is turned on , a +5 V and …5V pulse is

generated . This pulse is coupled through C1013, C1014,

and common -mode transformer T1012, to the 16 clipping

lines (printed circuit board components ) , which reduce the

pulse widths to approximately 1 ns . The pulses are then

coupled to the Sampling Gate through common -mode trans
former T1025, C1026, and C1027.

OUTPUTLOGAMPLIFIER6

Preamplifier and Limiter

Integrated circuit U2029B , with resistors R2034 and

R3033, forms a feedback inverting amplifier with a voltage
gain of 4. The output of U2029B drives the limiter , differ

ential amplifier consisting of Q2026A and Q2026B, with the

emitter current supplied by Q3024. Transistors Q3024 oper
ates in conjunction with U2029A to generate a constant out
put current to the limiter .

Transistors Q2026A and Q2026B operate as a linear am
plifier for small signals ; Q2026A turns off for signals greater
than 35 dB . The collector of Q2026B furnishes the output to
U2029C to be added to signals from Q2033A and Q2033B.

Integrated circuit U2029D and transistor Q2025 generate
a constant current source for the collector of Q2026A and

the logamplifier through CR2023.

Theory of Operation - OF150

Logamplifier

Integrated circuit U1011and diode CR1014form a
nonlinear inverting feedback amplifier , with CR1014as the
nonlinear feedback element . The voltage at the output of
U1011is proportional to the log of the input current supplied
by Q2026A, through CR2023.

The output of U1011, via R1011and R1015, is summed
with the output of the signal compressor , Q2033A and
Q2033B. This signal is then amplified by U2026A and ap
plied to the A- D Converter . Gain of the logamplifier can be
adjusted by R1026; R1027is used to set the dc level to .

Large Signal Compressor

Signals greater than 85 dB are compressed to improve
the logarithmic transfer function .

Output from the sampler drives the compressor consist
ing of Q2033A and Q2033B . The compressor forms a paral

lel path with R3036 , providing an equivalent 20 km of

resistance driving U2029C for a gain of 1.With signals
above 85 dB , Q2033A is turned off , increasing the equiv
alent resistance driving U2029C to 26 k† , reducing the gain
to 0.8 .

Resistor R2031 sums part of the limiter output with the

output of the Signal Compressor to improve the linear tran

sition from one logamplifier to another . The output of
U2029C drives output amplifier U2026A . The signal from
U2026A is routed through the Memory Board , and then ap

plied to the Analog -to - Digital Converter , U3043.

Temperature Correction

Transistor Q1025, consisting of dual matched junction
FETS, operates as a controlled variable resistor . Transistor

Q1025Ais connected in a feedback loop with U2026B . A

temperature change , sensed at CR1014through R1019,

brings a proportional change in resistance in the FETS, and

a voltage change across R2024.

Transistor Q1025A operates as a slave to Q1025B:
Q1025Atracks the resistance of Q1025B. Q1025Ais con

nected in a T-style attenuator with R1011and R1015, and

controls the output gain of logamplifier U1011.

Stabilizer

During SMPL Z , the stabilizer sets the output level of
U1011to .
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Transistor Q2015 samples the output level of U1011for

2 €s every 210 •s . These samples drive integrator U2020 ,

and furnish the correcting feedback to the Sampler through
R3068 on the Sampler board . The output of the Sampler

then corrects the input levels to U1011through U2029B and
Q2026A.

Strobe Generator

Integrated circuit U1043Bputs out an inverted 2 €s pulse

when triggered by LOGAMPZERO. This pulse is or-ed by
U2045B with the output of U1043A, an inverted 10ms

pulse , which is triggered by SMPLZ. The output of U2045B

is and -ed with SMPLZ by CR1039and CR1046. This signal
then drives Q3013 and Q2013, which drive Q2015.

Clock Generator for the A- D Converter

Integrated circuit U2038 generates a 1 •s pulse every
12€s to clock the Analog - Digital Converter , U3043 . This

pulse is also gated through U1045A and U1045B by A

DTRIG, to generate a start -conversion signal , SC, which
starts an A- D conversion .

Reference Voltage for the A-D Converter

The +10V power supply is divided down to +5 V by
R2046 and R2045. Integrated circuit U2044 uses this +5 V
to generate a reference with low source impedance for the
A-D Converter reference supply .

WAVEFORMMEMORY

The Waveform Memory board has three functions : it
stores and retrieves ten -bit digital values provided by the
Output Logamplifier ( LOGDATOthrough LOGDAT9) ; it con
verts stored data to an analog signal , providing a vertical
deflection signal for the Deflection Amplifiers and the crt ;
and it buffers input and output signals to the Chart
Recorder.

7

Data Storage and Retrieval

Ten-bit data words appear on LOGDATOthrough
LOGDAT9, and are latched into U1025, U1038, and U1046

by the ENDCONVERTsignal from the Output Logamplifier .
Display Control generates the necessary STROBEand
STOREsignals , in addition to waveform address WFADRO

through WFADR8, to properly store the data (LOGDAT) at a
selected address (WFADR) into static RAMS U2025 ,
U2038 , and U2053.

Vertical Signals for the Deflection Amplifiers

During the instrument IDLEmode , data is read out of the

SRAM array , and converted to a current signal by ten -bit A

4-14

D converter U3022 . Transistor Q3035 and related circuitry

supplies a 400 €A reference for U3022 , so its output , YSIG,

ranges from to 400 •A full scale .

The test jumper , which normally resides between J1065

and J1068, can be placed between J1065and J1058to gen

erate a multiple ramp test pattern on the crt . This is accom

plished by storing the address values instead of the

LOGDATdata values .

Signal Buffer to the Chart Recorder

Integrated circuits U3042B and U2075A convert the

SPEEDSENSsignal from the Chart Recorder, which senses

the timing holes in the chart paper , to logic signal

(CHARTSYNC) to be sent to the processor .

Transistors Q3085 and Q3086 are current buffers to turn

on the stylus heat and chart drive motor .

Q1084 and Q1085 are ‚ 5 V power switches for the re
corder's pen drive motor .

DISPLAYCONTROL 8

The Display Control board has three functions : it trans

fers data from the Waveform Memory to the crt (501 points

horizontally , 1023 points vertically ) ; it stores data from the

Output Logamplifier on the Waveform Memory ; and it trans

fers data from the Waveform Memory to the Chart
Recorder.

Processor commands are sent to the Display Control via
FNSELO through FNSEL3 ( Function Select) , and CB0
through CB7(Control Bus) .

Transferring Data to the Crt (Display Mode)

The Display Control displays stored data on the crt con
tinuously whenever the instrument is in IDLE mode , inde

pendent of the Processor. A 240 kHz system clock for the

Display Control is generated by Q1056, Q1054, Q1058,
C1048and related parts , which is connected via U2054A to
U3048 , a four - bit Johnson counter that divides by 8. The

four outputs of U3048 are combined by U2018A, U1018A,
U1018C, U3028A , U3028B , and U3024A to provide timing

signals as shown in Fig . 4-7. The output of U1018A, via

U2018B, causes display address counter U1044 to incre
ment at a 30 kHz rate .

The output of U1044 is connected to the waveform

memory address lines by multiplexers U1024, U1034, and
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U2018A-3

U1018A- 3

STROBE

STORE

ENDCONVERT

DISPLAY(IDLE MODE)

1

4 ‚s

U1044 IS INCREASEDBY ONE.

2

3

2
A NEW ADDRESS IS STROBEDINTO THE WAVE
FORM MEMORYBOARD.

THE DATA AT THE NEW ADDRESSIS CONVERTED
3 TO ANALOGSIGNAL AND SAMPLED BY THE DE

FLECTIONAMP BOARD.

4

7

Theory of Operation - OF150

STORE( SWEEPMODE)

5

6

4
ENDCONVERTGOESLOW, INDICATINGA NEW 10
BIT DATAVALVEIS READYTO BE STORED.

Fig . 4-7. Display control timing .

7

THE U1024, U1034, & U2024 ARE SWITCHED TO
5 ) U1028, AND THE WAVEFORMMEMORY SWITCHES

TO"WRITE" MODE.

6
THE NEW DATA IS STORED IN THE WAVEFORM
MEMORY.

SYSTEM IS SWITCHED BACK TO DISPLAY MODE
AND STORINGIS COMPLETE.

3677-15
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U2024 to sequentially scan the Waveform Memory . It is also
connected to D-A converter U1038 to produce a current
ramp that is sent to the Horizontal Deflection Amplifier , pro

viding horizontal sweep for the crt .

The Distance Marker is enabled by comparing the upper
eight bits of the horizontal address from U1044with a mark
er location value from the Processor contained in U3044 .

This comparison is made by U2044 and U2048 . The compa
rator output is gated to marker -enable generator U3012 by
U3024C and U2018C.

These gates allow U3012 to be triggered during a hori
zontal sweep by U2048 ( -out ) in READOUTMODE DIST,
or at the end of a horizontal sweep by OVERFLOWin
READOUTMODELOSS.

Marker one-shot U3012 generates a 1.8 ms timeslot dur
ing which U2018B interrupts the count pulses to U1044,
and MKRENBLgoes low , triggering the marker circuit on
the Deflection Amplifier board .

The Loss Marker is positioned vertically on the screen by
an eight -bit number in U3044 through D-A converter U2038 .

When OVERFLOWgoes low , indicating a horizontal
address between 502 and 511, U2018D turns on Q1044

and supplies current to the blanking circuit on the Deflection
Amplifier board . Transistor Q1052 is off except when the
Chart Recorder is running .

Data Storage from the Output Logamplifier

The data appears on LOGDATOthrough LOGDAT9on
the Waveform Memory board . When ENDCONVERTgoes
low , the data is latched into U1025, U1038, and U1046 on

the Waveform Memory , and U3018 on the Display Control
is "set ". This begins the storage cycle .

On the next available rising edge of 1 (TP1015) ,
U30188's output goes high , gating $ 4 to the select input of
the address multiplexers U1024, U1034, U2024 , and to the
STOREline to the Waveform Memory .

When STOREgoes high , the address multiplexers switch
the waveform memory address lines to WRITE address
counter U1028. At the same time , STORE causes the

SRAM'son the Waveform Memory to switch to the WRITE
mode .

An extra strobe pulse is inserted on the STROBEsignal
via U1018D. The rising edge of this pulse strobes the

4-16

SRAMsand stores the data in the Waveform Memory . Inte

grated circuit U3024B's output then goes low , switching the

WFADRBus back to display counter U1044, and switching

the Waveform Memory out of WRITEmode .

This storage operation takes place before the next point
is displayed .

Transfer of Data to the Chart Recorder

In this mode , the processor sends commands to the Dis

play Control continuously . Integrated circuits U3038 latches

signals that enable the chart pen , chrt motor , and display
address counter . When the RECORDbutton is pressed ,

U3038 pin 7 (pen ) goes high , causing U2054A to connect
the clock divider , U3048 , to command decoder U3054 . This

allows the processor to generate the system clock signal via
SYNCSTB.

The processor controls the pen heat and chart motor ,
and resets the address counter through U3038 . Signals
from the Chart Recorder (PLUG-IN , indicating the presence
of the Chart Recorder, and CHARTSYNC, sensing the tim

ing holes in the chart paper ) are read by the processor
through U3034E.

At the end of a recording , the processor turns off the
motor and pen controls , and switches the on -board system
clock , TP1055, back to U3048 via U2054A. The instrument
then resumes its IDLEmode .

DEFLECTIONAMPLIFIERS

This circuit board contains two current -to -voitage amplifi
ers , crt bias voltages , z-axis drive to the High Voltage Sup
ply , and a Chart Recorder output .

The horizontal channel (XSIG) contains an input sampler ,

gain adjustment , centering , crt expansion correction , and
scan voltage limiters .

The vertical channel (YSIG) is identical to the horizontal
channel with the addition of a 5 : 1 gain switch .

The marker sweep signal is generated on the board , and
is switched in by signals from the Display Control .

Horizontal Channel

Input stage U3032A accepts the DAC output current
XSIG ( to 400 €A) from the Display Control . The full -range
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output is 2 V peak -to -peak to TP3039. Resistor R1044pro
vides 1 division of centering ; R3021 is the input offset
adjustment .

Transistor Q3028 samples the buffered signal when $ 1 is
low , storing the signal level in C3039 . Integrated U3032B
buffers the sampled signal and R1048provides ƒ 20 % gain
adjustment .

Integrated circuit U2055 switches either the horizontal
signal or the marker sweep into the next stage by the sig
nals present on pins 9 and 10.MKRENBLcauses a marker
to be drawn ; VERTMKRselects vertical marker ( READOUT
MODE DIST) .

Resistor R3051 and diodes CR3046, CR3047, CR3048,
and CR3049, and the ten associated resistors provide a bi
directional compressor to correct for crt expansion at de
flections greater than 1 division away from center screen .

Integrated circuit U2046 , and transistors Q2032 and
Q1033, and associated circuitry , comprise two amplifiers ;
one inverting and one non -inverting , each with a gain of
about 50. These amplifiers provide the differential deflection
voltages for the left and right crt plates .

For example , R1049 is the input resistor to U2046A,
R1035 and C1035 are the feedback network . Resistor
R1054 is an offset to set the average plate voltage , and
Q1033 is a cascode buffer to allow a higher deflection volt
age. Zener diode VR1036and R1038 clamp the output volt
age at approximately 5 V, and prevent saturation of Q1033.

Integrated circuit U2046B and related parts operate in
the same manner , but in a non -inverting configuration .

Vertical Channel

The circuitry in this channel is identical to that in the Hori
zontal Channel , with the addition of a 5 :1 gain switch
U4042 , R3064 , and R3057. Integrated circuits U4042A,
U4042B, and U4042C when the front -panel 10 dB/DIV
switch is pushed , reducing the gain of U4051A.

The vertical channel also has a chart recorder output
port , switched by U4042D, and buffered by U3022B , provid
ing a 160 mV/division analog signal (Y' ).

@)

Theory of Operation - OF150

Integrated circuit U4051B is the vertical channel variable
gain stage , with a ƒ 20 % range .

Transistor Q3074 is a level shifter , which accepts a 5 V
CMOSdrive , and delivers a „10 V to +5 V drive signal to
the sampling gates Q2027 and Q3028 . Connector P3076
turns the gates on regardless of sampling strobe $1.

Capacitors C3071 and C4030 are charge -balancing ca
pacitors to compensate for the FET's internal drain -to -gate
capacitance .

Crt Bias

Astigmatism adjustment R1028, geometry adjustment
R1022, and non - adjustable anode termination VR1018are
incorporated in similar voltage -divider circuits , which apply
proper bias to the crt .

Z-Axis drive

The Z-Axis drive circuits accept a V to -10V level
at R4012 and a blanking signal ( BLANK) , and generates
Z-AXIS, a +30 V to +100V drive to the High Voltage
Supply .

Current source Q2018 has constant current in its collec
tor , which either goes through Q2022 , or R2015, depending
on the current in Q3012.

The BLANK signal offsets the INTENSITYsignal when
blanking is desired , driving out the output (TP2018) to its
lowest level .

Capacitor C1021on the output provides a fast falltime
and a slow risetime .

Marker

The marker sweep signal is generated by Q2026 and
C4018. Transistor Q2026 provides a current to linearly
charge C4018; this signal is buffered by U3022A. Transistor
Q2024 holds C4018 discharged until MKRENBLgoes low .
See Fig . 4-8 .
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MKRENBL

U3022
pin 1

SAMPLINGTIMEBASE

This ramp generates the marker

Fig. 4-8 . Marker generator .

The Sampling Timebase provides the signals to trigger
the Optical Pulse Generator (OPG) , the Sampler , and the A

D Converter. The timebase has three modes of operation .

Fig . 4-9 illustrates the transitions between these modes with

detailed timing information .

4-18

Idle Mode

In the Idle Mode , the OPGis disabled and no OPGtrig

gers (PULSTRIG) areare generated . Sampler triggers

(SMPLTRIG) are generated at the same time delay as in the

Stabilize mode . The microcomputer does not need to direct

ly control this timebase function and is released to perform
other tasks .

Stabilize Mode

This mode allows 80 ms for the OPG and Sampler to
stabilize each time an acquisition is started . In addition , a

stabilize interval occurs about every two seconds during an

acquisition to re-zero the Sampler .

In order to take a zero reference sample after the vertical

system has had the maximum time available to recover from

approx . 1.8ms

+5V

-4V

No A- D TRIGSare generated in this mode.

3677-16

the previous optical pulse , SMPLTRIGoccurs 2 €s before

PULSTRIG. The 2 us time difference is set and selected by
the microcomputer .

Data Acquisition Mode

The SMPLTRIGis delayed in time with respect to the

PULSTRIGby the Digital and Analog Delay Generators.

This allows the sampled region of the waveform to be posi

tioned with respect to the outgoing pulse . The equivalent

time between samples is computed by the microcomputer
from the DIST/ DIV and FILTERcontrol settings .

Each time the OPGis triggered , the microcomputer adds

the equivalent time between samples to the previous sam

pler trigger delay to obtain the delay for the next trigger . In

this way the waveform is sampled sequentially . The delay

for the first sample is computed from the setting of the

DIST/ DIV and the MARKERposition .
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Fig . 4-9 . Acquisition mode transitions .
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Since the waveform is undersampled for noise reduction

purposes , the Sampler output must be initialized at the start

of each acquisition or when the FILTER settings are

changed . Initialization is accomplished by repetitively sam

pling (oversampling ) the first data point of the acquisition .

The A-D Converter trigger (A- D TRIG) is generated for

each data point that is to be stored in the Waveform Mem

ory. In FILTER FAST, A- D TRIG occurs approximately

50 €s after every SMPLTRIG. In FILTER MEDIUM or

SLOW settings , A- D TRIG occurs every 32 , or 512

SMPLTRIGS, respectively , for signal averaging purposes .

Delay Generator

The circuitry that generates the delays between
PULSTRIGand SMPLTRIGis divided into two sections .

The digital section , Digital Delay Generator, provides delays

from €s to 200 •s in 50 ns steps . The analog section , Ana

log Delay Generator , interpolates between 50 ns steps to

give the approximately 200 ps increments that are neces

sary for acquiring a 500 point waveform at 1 meter /division .

Delay Counter

The delay is generated by presetting the digital portion of

the delay number from the microcomputer into a set of

counters , which are then decremented to zero by a 20 MHz
clock .

Ramp Generator

When the count reaches zero, an analog ramp is started

in the Analog Delay Generator by RAMPGATE. The analog

portion of the delay number was applied to the D-A convert
er at the same time as the counters were loaded .

SMPLTRIGoccurs when the ramp voltage is equal to the
output of the D-A converter . The ramp slope is selected to
provide 50 ns of delay range.

Clock Synchronizer

To prevent errors in the delay , the start of the delay must

be synchronized with the 20 MHz clock . This is done by a

flip -flop that is clocked on the rising edge of the clock to

enable the count to begin on the next rising edge. The syn
chronized clock is also provided to the PULSTRIG
RAMGATEflip -flops to ensure they are toggled on the same
clock edges as the delay counter .

Clock Generator

Basic instrument timing is set by a 3 -phase clock gener
ator . The relationship between the phases is shown in Fig.
4-10. PULSTRIGalways occurs on the trailing edge of
phase 3 in all modes except IDLE. This allows the autozero

4-20

loop in the Logamplifier , gated by phase 2 , to operate after

the maximum possible time has been allowed for recovery

from the previous optical pulse . The delay counter is set by

phase 3 in STABILIZEand IDLE modes and by phase 1 in

ACQUISITIONmode . When set by phase 3 , the counter

begins delaying from the falling edge of phase 1 so that a

zero value sample can be taken during Log Amp Zero. In

normal acquisition , the delay begins at the falling edge of

phase 3 at the same time as PULSTRIGis generated . The

rising edge of phase 3 latches the A-D ENBLto enable the

A-D TRIGgenerator if the sample taken at that delay value
is to be converted .

The Clock Generator also provides a 2 MHz clock for the

microcomputer , and triggers SYNCfrom the rising edge of

phase 1.SYNCis sensed by the microcomputer to synchro
nize the acquisition routines with the instrument hardware .

DIGITALDELAYGENERATOR

The Digital Delay Generator contains the delay counters

and control logic to generate PULSTRIGand A- D TRIG. It

also provides the gate signal , RAMPGATE, to enable the

Analog Delay Generator . System control signals are derived

from the clock generator .

10

Clock Generator

The timing for all the control signals originates from the

3-phase clock generator . The timebase for the clock gener

ator and the digital delay is a 20 MHz crystal oscillator ,

Y3056. Integrated circuit U2058 divides the oscillator by 10

to provide a 2 MHz clock for the Procesor (•P CLK). The

2 MHz is divided by U1044A to 1 MHz for input to the 3

phase clock generator . Transistor Q1052translates the 5 V

logic level from U1044Ato a 10 V logic level to allow U2056

to operate at 1 MHz.

Counter U2056 divides the 1 MHz clock by 210, and

U1056 divides it by 201 to provide the basic time intervals of

the instrument . Every 210 €s , U2056 outputs a 1 •s wide

pulse (phase 3 ) that reloads U1056 and resets the flip -flop

formed by U1032Cand U1032D. Then , 201 •s later , U1056

outputs a 1 €s pulse (phase 1) that sets the flip -flop . In this

way the timing in Fig . 4-10 is generated .

Phase 2 is used to provide PREAMPZERO. Phase 1

triggers the one-shot U1018Ato generate SYNC. SYNCis

sensed by the microcomputer to synchronize the acquisition
routines with the instrument hardware .

U

U

U

U

U

U

U



€

€

7

€

€

M

M

€

€

€

€

C

€

n

•‚

•ƒ/LOGAMP
ZERO

03

(@)

SYNC

20„s

1„s

Control Logic

The control logic selects either phase 1 or phase 3 as the
trigger to start the delay counters . In normal data acquisi
tion mode , phase 1 , selected by U2018B and U2032B,
resets the synchronizing flip -flops U3024 and U3032B , and
sets the delay number into the delay counters . As phase 3
(gated by U2018D) goes high , U3024 is toggled to enable
the next rising edge of the 20 MHz to be applied to U3032
through gate U2032C. This clock edge toggles U3032B to
gate the 20 MHz clock to the PULSTRIGand RAMPGATE
flip - flop U3038 and to the delay counter . A PULSTRIGis
output on the next falling edge of the gated 20 MHz clock
from U2032D , and the delay count is decremented .

In the Stabilize and Idle modes , phase 3 is selected to
reset U3024 and U3032B , and to load the delay number .
Flip -flop U3024 is toggled by phase 1 , applied through gate
U1032B, to set the input of the flip -flop to enable the
20 MHz clock . The PULSTRIGflip -flop U3038A is controlled
in these modes by U1024A and STBL, which is applied to
the J input . Toggling of this flip -flop is prevented in Idle
mode by U1024A. In Stabilize mode , the flip -flop is reset by
phase 1, and set when phase 3 goes low .

Fig . 4-10. Three- phase clock generator .

Delay Counter

The Delay Counter is a twelve -bit down counter formed
by flip -flop U3032A and binary counters U3050 , U2052 , and
U2036 . The delay number is loaded into the counter by

201„S

210„s
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RELDand decremented by the 20 MHz clock until a zero
count is detected by U1024B.

Ramp Gate Generator

The zero count output of the Delay Counter enables the
RAMPGATEflip -flop U3038B . Once enabled , it will toggle
on the next negative edge of the clock . The RAMPGATE
output is shifted into the five -bit shift register U3018 so that
five clock cycles later U3038B is reset , terminating
RAMPGATE.

A-D TRIGGenerator

If a sample is to be converted and stored in the display
memory , the microcomputer will set the A- D ENBLline so

that the rising edge of phase 3 will latch the A- D ENBL
signal in U1044B. This enables the A- D TRIG one-shot
U1018Bto be triggered by the next RAMPGATE.

Bus Interface

The interface between the microcomputer and the Digital
Delay Generator is provided by the eight -bit latches U2044
and U3044. The next delay number is loaded into these
latches by the microcomputer during the 200 „s interval fol
lowing SYNC. In addition to the digital delay number , these
two latches also hold the two most significant bits for the
Analog Delay Generator and the IDLE control bit .

4-21



Theory of Operation - OF150

ANALOGDELAYGENERATOR

The Analog Delay Generator contains the Ramp Gener
ator , Comparator , and D-A Converter necessary to produce
SMPLTRIG.

11

Ramp Generator

The ramp is created by charging C2026 with the current
source formed by Q1038 and U2044A. Transistor Q1038is
used as a current mirror such that the current through
Q1038A is the same as that set in Q1038B by U2044A,
R2036 , and R1032, and the 2.5 V reference from U1052.

Resistor R1032 allows adjustment for capacitor tolerance
and device parameter variations , so output of the buffer am
plifier will slew between -2.0 V and +2.0 V in 50 ns . The

capacitor voltage is buffered by source follower Q2028A
and emitter follower Q2035, and limited to about 3 V by
clamp CR2028.

Baseline Stabilizer

The initial voltage on C2026 is controlled by error amplifi
er U2044B and Q1044. During the time RAMPGAT€is high ,
C2026 is discharged and the output of the buffer amplifier is
forced to -2.5 V by this circuit . Inductor L1036 prevents
the Baseline Stabilizer from acting during the ramp .

Ramp Switch

RAMPGATEis level shifted by CR2024, CR1024, and
R2020 to drive the base of Q1028. Resistor R1020 pre
biases Q1028 by provide faster switching action .
RAMPGATEswitches Q1028 to reverse bias CR1025and

CR1026. This allows the current from Q1038Ato charge
C2026 rather than sinking it through the diodes to Q1044.

Comparator

The output of the ramp buffer amplifier is applied to the
input of ECLcomparator U3035 . Here it is compared to the
D-A Converter output . When the ramp equals the D-A value ,
SMPLTRIGis generated . The network formed by R4028,
R4030, and C4036 cause the comparator to ignore addition
al input changes until the voltage at pin 4 rises above
- 1.5V.

D-A Converter

The D-A Converter consists of eight - bit latch U3050 , cur
rent output DAC U2052 , and buffer U2044C. The analog
portion of the delay number is loaded into U3050 by RELD
from the Digital Delay Generator at the same time as the
delay counters are loaded . The eight -bit value from U3050 is
applied to U2052 to produce an output current that is be
tween and 200 •A . The full scale current is set by R2058,
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and the 2.5 V reference U1052. The current output of

U2052 is converted to a voltage by U2044C and R2048.

The zero current output of U2044C is offset to 2.0 V by a
divider connected to the -2.5 V reference from U2044D.

With this offset , the output of the D-A Converter varies be

tween 2.0 V and +2.0 V. The output of U2044C is isolat

ed from the comparator by R3032 , C3032 , and R3040 .

Bus Interface

The interface to the microcomputer is provided by
U3044 . The lower six -bits of the analog delay number is

loaded along with STBL and A- D ENBL by the micro

computer in the time interval following SYNC.

PROCESSOR 12

With the exception of the optical pulse width ( PULSE) ,
and vertical gain (VERTICALSCALE) , all of the OF150func

tions are controlled by a Z80A microprocessor -based micro
computer located in the Processor and Program Memory
modules .

The Processor board contains the Microprocessor , Ad

dress Decoder, Wait - State Generator.

Microprocessor

The Z80A microprocessor , U2030 , is an 8 - bit N-channel

MOS CPU. Fig . 4-11shows the internal organization of the
Z80A. External connections to the CPU fall into six

categories .

Address Bus (A0 through A15).

This bus provides the address for memory and I/O device
data exchanges.

Data Bus (D0 through D7) .

This tri -state bi -directional bus is used for carrying data
between memory and I/ O devices .

CPUBus Control .

BUSRQand BUSAKare not used .

CPU Control .

HALT, INT, and NMI are not used .

RESETinitializes the CPU at power on.
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SYSTEMCONTROL
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INSTRUCTIONS
DECODE&

CPUCONTROL

INST
REG

CPUCONTROL

IDRQ is not used .
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+5 GND ‚

WAIT is used to indicate that some device is not ready
for a data transfer (see Wait -State Generator).

System Control .

MI indicates that the current machine cycle is the OP
code fetch cycle of an instruction execution .

MREQ indicates that the address bus holds a valid
address .

ACCUM
A

B

D

H

MAIN SET

ƒ

Fig. 4-11. Z80A CPU block diagram .
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R

INDEXIX
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STACKPOINTER
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FLAG
F'

C'

E'

L'

16 BIT ADDRESSBUS

ALU

RD indicates that the CPUwants to read data .

WR indicates that the data bus holds valid data .

3677-19

RFSH indicates that the address bus contains a refresh
address (see Wait - state generator ) .

CLOCK( …).

A 2 MHz single phase output from the Digital Delay Gen
erator provides the system clock for the microprocessor and
Wait -state generator .
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Address Decoder

A memory -mapped I/O system is used in the OF150so

the registers to be addressed in each instrument module

appear in the processor memory space . A 3-to -8 - line decod

er, U3034 , and gate U3010B, along with the Function Select

(FNSEL) lines divide the memory space as shown in the
memory map ; see Table 4-1.

Wait -State Generator

Since many of the instrument modules contain CMOS
devices that are interfaced to the Processor, additional time

must be added in the read and write cycles to allow for the

AB-A15OR
FNSEL€- FNSEL3

MREQ

RDOR
MODULESELECT

4-24

D€-D7

WR OR
MODULESELECT

D€-D7

WAIT

T1 T2

propagation delays of these devices . This is accomplished

by using the WAIT input of the Z80A.

Whenever a non-refresh address ( RFSH=1) in the upper

half of the address space is addressed (A15= 1), a WAIT

command is generated by U2052A. Integrated circuit

U2052B then resets U2052A on the next clock cycle result

ing in an additional 500 ns in the read or write cycle (see the

Timing Diagram in Fig . 4-12).

TWAIT

ADDRESS

DATAOUT

IN

T3

Fig . 4-12. Processor bus timing .

T1

READ
CYCLE

WRITE
CYCLE
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Block

FFFF

FOOO

EFFF

E000

DFFF

D000

CFFF

C000

BFFF

B000

AFFF

A000

9FFF

9000

8FFF

8000

7FFF

4000

3FFF

2000

1FFF

0000

Table 4-1

OF150MEMORYMAP (ALLADDRESSESIN HEX)
Allocation Strobe

F1FF

F000 RAM

ALL

ALL

ALL

ALL

AE00 NEW DATA
AD00 DSPMKR2
AB00 DSPMKR1
A700 SYNCSTB

9400 SLOWCAP

9200 ZEROCAP

9100 MEDIUM CAP

9000 FASTCAP

8700 LCD DIGIT4 ,P

8600 LCDDIGIT3,2
8500 LCDDIGIT1,0

8400 DISTCALA/ D

8300 PUSHBUTTONS
8200 DIST/ DIV,POS.

8100 MKR,DIRECTION
8000 FPCLR

UNUSED

UNUSED

ROM

RAMSEL

DLYLD3(TIMEBASE)

DLYLD2(TIMEBASE)

Theory of Operation - OF150

DLYLD2(TIMEBASE)

SDLOAD(TIMEBASE)

DISPLD(DISPLAY)

SMPLD(SAMPLER)

PNLD(FRONTPANEL)

UNUSED

ROMSEL

ROMSEL
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Bus Buffers

Both the Control Bus and the Function Select Bus are

buffered for greater drive capability . The Control Bus buff

ers , U3038 , U3044 , and U3058 are selected for data -out or

data - in configuration as a function of write or read cycles by
U2022B and U2022C. The buffers are disabled in the lower

half of the address space (A15-0) by U3010Ato prevent

conflicts with the output of the Program Memory .

The Control Bus buffers can also be disabled by ground

ing P1018-1. With the Program Memory removed or dis

abled , the Control Bus is pulled to ground with R1038, and

the Microprocessor is free-running to allow troubleshooting .

Control Bus

The Microcomputer communicates with the rest of the

instrument over the Control Bus (CB0 through CB7), using
the decoded addresses from U3034s and Function Select

lines from U2010 to determine the module selected . Conse

quently , each module need only decode FNSELOthrough
FNSEL3to select more than one register or data source .

The timing for transfers is shown in Fig . 4-12.

PROGRAMMEMORY 13

The Program Memory board holds the ROM operating

program for the microcomputer and the RAM used by the

program .

Address Decoding

A0 through A13of the Address Bus is available on this

board for address decoding .

Integrated circuit U1027decodes the two upper bits of

the ROM and RAM address along with ROMSEL and

RAMSELto generate one of two enable signals for the

RAM, or one of four enable signals for the ROM.

Straps W1026 through W1029 and W2023 , W2024 allow

the ROM address space to be configured for 2K or 4K
ROMS. Removing W1025 will disable the ROMsfor testing
purposes .

RAM

Data words in RAM are divided between two 256 X 4 bit

IC's; U1023 holds the upper four bits , U1016holds the low

er four bits . Both are selected by RAMSELand A8. WR sets

the data direction .
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FRONTPANELAND PANELLOGIC

These sections comprise an interface between the front

panel switches and controls , and the processor bus , con

sisting of an eight -bit wide Control Bus , a three -wide

Function Select Bus , and a STROBEsignal .

All switches are treated as inputs . The only outputs on

the front panel are the power 1/2 digit lcd , and the led that

indicates that a sweep is in progress .

14

Data and Select Bus

The Function Select Bus ( FNSELO, FNSEL1, and

FNSEL2) , with the Panel Load ( PNLD) strobe , is decoded

into one of eight separate control signals , which gate infor

mation from , or onto , the Control Bus (CB0 through CB7)

ADPOSITIONand MARKERSwitches

The ADPOSITIONswitch is an optical encoder that in

terrupts the light path to two phototransistors . The output

current from these devices is buffered by cascode transis

tors Q1021, Q1025, and Schmitt inverters U1035D and

U1035E. These signals will change state with every click of

the switch in a gray-code pattern . Integrated circuit U1045A

provides one state change per click ; U1045B generates a

narrow clock pulse for every state change of U1045A. This

clock pulse is used to drive state machine U1048A,

U1045D, U1048B to generate a logic signal indicating the
direction of rotation of the switch . See Fig . 4-13.

The present state of one input from U1035Eor U1035D

is exclusive -or'd with the last state of the other input , and

the result is stored in U1048B. This provides a direction
1, counterclockwise .signal : clockwise w -

Integrated circuit U2023A counts clock pulses , indicating
the number of clicks the knob was turned . Both the count

and the direction are strobed onto the Data Bus with the

STROBE2signals .

The MARKERcircuit is identical with the exception of the

clock pulse counter , which is six -bits instead of four .

Both circuits can be cleared (CLEARO) by the processor .

Pushbuttons and Rotary Switch

The function -select pushbuttons switch between +5 V

and ground , driving a tri -state buffer interface with the Con

trol Bus . The four -bit binary switch DIST/ DIV (METERS) is

U

U

U

U



€

1

€

n

€

n

€

n

€

€

€

€

€

€

€

€

€

C
Switch

Positions
(detents )

A

B

A + B

"CLOCK"

V V V V V V V V V

uuuuuuu

Fig. 4-13. • POSITIONswitch .

similar , although it uses pull -down resistors ( R3054, R3052 ,
R3050, and R3048 ) .

DISTANCECAL

Front -panel control R3036 selects a voltage between V
and +5 V, which is fed to a free- running A- D Converter,
U1014. This IC converts the voltage to an eight - bit word ,
which is strobed onto the bus by STROBE4.

During the strobe , conversion is inhibited by U1036Aand
U1036Dto prevent erroneous data from being read .

Theory of Operation - OF150

dB/DIV, dB SET, POSITION, INTENSITY

The dB/ DIV switch , S1031, provides a +5 V to 10V

logic signal for a gain switch on the Deflection Amplifier
board . This signal is also clamped by R1019, CR1019, and
gated onto the Control Bus for use by the processor .

INTENSITY, R1084, POSITION, R1036, and dB
SET, R1025, provide dc control levels directly to the Display
Control and Deflection Amplifiers .

U1035
pin 10

U1035
pin 8

U1045
pin 3

U1045

pin 4

3677-21

LCDDrivers , LED Circuit

Integrated circuits U1038 and U2026 provide a 70 Hz
square wave to properly drive the lcd and led circuits .

Integrated circuits U1013, U1023, U1033, U1019, and
U1027 are latches / decoders /drivers for the lcd readout ,

latching four bits each from the Data Bus when LOAD1,
LOAD2 , or LOAD3 go low.

The lcd backplane is driven with the 70 Hz signal . An
"off " segment is driven with an in -phase replica of the 70 Hz,
and an "on " segment is driven with an inverted signal . This
provides V dc while supplying 5 V RMS of drive to acti
vate the selected segment .

The led circuit consists of driver Q3053, DS3031, and

U2023B, a divide - by- sixteen counter .

When IDLE is high , indicating instrument idle mode ,
U2038B is inhibitied by its " reset " input , and the led remains
on .
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When IDLE goes low , the counter runs , generating an

approximately 4 Hz drive signal to flash the led .

POWERSUPPLY 15

ACLine Input Circuits

Power is applied through line filter FL110, then through

line fuse F110, to the ac power on/off switches S110and

S112. From here it passes through ac line -select switch

S1020, and through ac range -select switch S1030 to the

two identical primary windings of T110. The secondary of

T110is rectified by CR110, and filtered by L110and C3060

to provide a nominal +12V dc to run the remainder of the

power supply.

During the dc operation , the +12V dc is supplied direct

ly from a battery .

Line filter FL110, C2010, and C110prevent power inter
ference , and internally generated signals from entering the

power supply .

When the ac line -select switch (S1020) is in the 115posi

tion , the two primaries of T110are connected in parallel .

When in the 230 position , the primaries are series connect

ed . This allows the secondary voltage to be the same with
either 120 V RMS, or 240 V RMS nominal ac input voltage .

When the ac range -select switch is in the LO position ,

the power supply will operate over the 90-110V RMS range

or 180-220 V RMS range , depending on the position of
S1020. In the HI position , the operating ranges are 110
132 V RMS, and 220-250 V RMS.

The spark gap across one of T110'sprimaries protects

the power supply if 240 V RMS nominal power is applied
while S1020 is in the 120 position . Fuse F110will open in
this event .
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DC Input Circuits

Power is applied through P110, through fuse F111,

through dc power on /off switch S111, to the ac-dc voltage
select switch S1010. This switch is used to select 12V
nominal from either the external battery or from the ac input
circuitry . Transistor Q6060 and its associated circuitry act

as a shunt regulator preventing the ac derived voltage from

exceeding +20 V if ac power is applied and switch S1010is

in the DC position .

Flyback Primary Circuits

Transistor Q2050 acts as a duty -cycle modulated switch ,

operating at 50 kHz, which grounds the primary of T4050.

Twelve volts nominal is applied to the other end of the pri

mary . When Q2050 is closed energy is stored the core of

T4050. When Q2050 is open , this energy is transferred to

the secondaries , supplying their voltages .

Theduty cycle modulation begins with the 50 kHz oscilla

tor , U1030A, which puts out a nominally triangular

waveform across C2040 . This waveform is compared to a

dc level (from the error amplifiers ) by the pulse -width

modulator , U1030D, to provide duty -cycle modulated

square waves . These square waves are level shifted and

current -amplified by Q1061, Q1062, and Q1060 to drive

power switch Q2050, which drives the 50 kHz flyback trans

former , T4050.

Both the +5 V and the +100V outputs are monitored

by the error amplifier , U1020A, and compared to the +2.5 V

reference of U2020 . The resulting error voltage is amplified

by U1020B to provide the dc level for the pulse width
modulator , U1030D.

Numerous protection circuits are provided . Integrated cir

cuit U1030B acts as a low battery sensor , which shuts off

the power supply when the internal +12V sags below a

nominal +10V level . Since this is a latching circuit , the

power switch must be cycled to re- activate the unit . Transis

tor Q2030 acts as a start - up ignore circuit , which overrides

U1030Bwhen power is first applied .

The current through primary switching device Q2050 is

monitored by U1030C. This comparator senses the voltage
across R1053 and R1064, and compares it to the +2.5 V
reference of U2020 . An over-current condition will terminate

the "on " state of the power switch . Unlike the under -voltage

condition however, this is not a latching function and will

automatically recover upon removal of the fault condition .

These protection shutdowns are actually implemented by

turning on Q1040, which pulls the dc level of the pulse width

modulator ( U1030D) input high , causing a cessation of out

put pulses .

Flyback Secondary Circuits

The secondary windings of T4050 are diode commutated

to charge their respective capacitors to dc levels that are

either used directly , or further regulated .
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One center -tapped secondary ( pins 5 , 6 , and 7) is recti
fied by CR5050 and CR5051to charge C5051 and C6051 to
ƒ 14 V nominal levels . These are pass regulated by three
terminal adjustable devices U6030 , and U6040 to provide
accurate and stable ƒ 10 V outputs . Resistors R6021 and
R6020 provide fine adjust capability for these outputs . Di
odes CR5020 and CR5021 provide protection against re
versed polarities under fault conditions .

The combined high voltage windings (pins 1, 2 , 3 , and 4)
are rectified by CR4040, CR4041, CR4042, and CR5040 to
provide a nominal +100V across C3031 and C3032 , and a
nominal +350 V dc across C5040. Resistors R3040 and

R5041 are safety bleeder resistors for these capacitors .
Fuses F3010 and F5040 limit the current available . The

+100V is used directly , but the +350 V is pass regulated
by Q5030 to provide an accurate +325 V output .

This output is monitored by U3020 , and compared to the
+2.5 V reference , U2020 . The resulting error voltage is lev
el shifted by Q4040 to control the pass device, Q5030 . Re
sistor R3020 provides fine adjustment of the +325 V.
Should the +325 V load become excessive (exceed the

4.5 mA rating significantly ) , VR5030 and R5031 cause
Q5030 to become a constant current source.

When this increasing voltage drop exceeds the 56 V val
ue of VR4030, fault current increases rapidly , blowing fuse
F5040 . Again , reverse polarity protection is provided , by
CR4010and CR5022.

A single winding ( pins 10 and 11) is rectified by CR2031
to charge C2030 , C2031, and C2041 to +5 V. This +5 V

and the +100 V output are monitored by error amplifier
U1020A in the main control loop to achieve regulation .
Should a fault occur , and the +5 V voltage tries to go high
er, the over-voltage circuit of VR5010 and Q5010 place a
short on the +5 V output .

This pulls the excessive +5 V output down to 1 V or 2 V,
but results in excessive heating of Q5010. To prevent this ,
CR1020has been added , which will trip the under -voltage
latch circuit . This causes the supply to shut down and the

power switch must be recycled to restart it .

The last secondary winding (pins 8 and 9) is rectified by
CR3040 to charge C3030 to a „ 10 V nominal level . This is

pass regulated by U4010to provide -5 V. Diode CR5011is

the reverse protection diode . No adjustment is available for
this output .

One additional circuit , U2010A and U2010B, monitors

the +5 V output , compares it to the +2.5 V reference,

@
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U2020 , and reports its status out as the RESETsignal . This
is used by the OF150to initialize its activities .

HIGH VOLTAGEPOWERSUPPLY

The High Voltage Power Supply provides the crt heater
voltage , cathode voltage , grid bias , and focus voltage .

Cathode Voltage Regulator

The cathode voltage , a …3860V supply , is produced by
Q1073, T2065 , and the encapsulated circuitry . Transistor
Q1073switches current in T2065 , pins 4 and 5. Transformer

T2065's secondary voltage (pins 1 and 9 ) is supplied to volt
age doubler CR4041, CR4035, C5021, and C4024.

This voltage is distributed to the crt cathode ( P2021, pin
5), thick -film resistive divider R1017, to the crt heater via

R3035, and to the grid drive circuitry via R1057.

Integrated circuit U4083 regulates the supply by compar

ing the high voltage with the +10V supply via R1017Band

R1017C. The voltage at pin U is …5V normally . This puts
15V across R1017C, and the resulting current must also go

through R1017B, sourced by the high -voltage doubler .

Error amplifier U4083 , with compensation network
R3074, C3073, and C4072, drives the base of Q1073. Tran

sistor Q1073, with a collector winding and base windings on
T2065, forms a transformer -feedback oscillator , with its dc

operating point controlled by U4083.

Diode CR4071and related parts delay the startup of the
oscillator until the +100V supply reaches at least +60 V.

Connection P4028 can be removed to measure cathode
current .

Grid Bias

Diodes CR1046and CR1056form a clamp circuit by cou

pling the 225 V ac source via C1058 and limiting it at two

points : one limit set by R3064 ( +100 V to +162V) , the

other provided by the Z -axis drive ( +30 V to +100V).

This generates a square wave with an amplitude equal to
the desired grid -cathode drive voltage . The square wave is
coupled into the Encapsulated Module through C1031, then

rectified by CR2024 and CR2026, and applied across
R1057. One end of R1057is connected to the cathode lead ,
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so the voltage across it supplies a more negative voltage to
the grid lead (pin 8 of the Encapsulated Module ). The grid
cathode bias therefore controlled by the voltage on Z- axis
drive .

Arc suppression is supplied by three neon bulbs ,
DS2052, DS2057, and DS2058.

Heater and Focus

Pins B and E of the crt cable connector supply 6.3 V ac
to the heater , and at the same time force it to nearly the
same dc level as the cathode via R3035 .

Focus voltage is supplied by the high -voltage divider
through R1017A, R3033 , and R1017D.

CHARTRECORDER 18

The Chart Recorder contains four basis circuits : the mo

tor voltage control , the motor speed control , the heater volt
age regulator , and a pen drive amplifier .

Motor Voltage Control

When pin 4 of P1096 is switches to Volts , Q1015is
turned on . This transistor acts as a switch and applies 12 V
to the Motor Speed Control .

Motor Speed Control

Motor current and torque load are sensed by R2026 and
U2035A, providing a signal to U2035B , where it is com
pared with a reference voltage set by R1015. Integrated cir
cuit U2035B and transistors Q1039 and Q1024 form a

voltage-controlled current source for the drive motor .

4-30

Heater Voltage Regulator

This circuit provides 3 A at 1.0V to the stylus heating
element . The circuit is a series -switching regulator type.
Transistor Q2023 acts as a series switch that supplies cur

rent to energy storage device L1029. Transistor Q4021 and

Q3023 form the sensing amplifier whose signal is amplified
by Q3028 , Q3027, Q3026 , and Q3027 in order to switch
Q2023. Diode CR2031 shunts the current through L1029
when Q2023 is turned off . Resistor R4017is used to set the

output voltage at 1 V.The 1 V switching supply is controlled
by the stylus heat control line ( pin 12) , which is grounded
when stylus heat is required .

Pen Drive Amplifier

Thepen-drive amplifier consists of U3034 and power am
plifiers Q4030 , Q4032 , Q3033 , and Q4033 . STYLUSPOSI

TION, and external screwdriver adjustment , R2034, is used
to center the stylus on the chart paper . Gain of the amplifier
is controlled by R2033 , an internal screwdriver adjustment .
The power amplifier circuit provides amplification to either
positive or negative going inputs . The +5 V and 5 V to

the power amplifiers are controlled by the chart -recorder
power switches Q1084 and Q1085 located on the

Waveform Memory .

Diode CR4030 and CR4031 are used to protect the pen
drive amplifier from high reverse voltages that may occur on
the € 5 V power lines . Thermistor RT1039and R1037com
pensate for pen motor non -linearity .

Speedsensing

A speedsensing circuit consists of CR0282, the led light
source , and photosensitive transistor Q0182. As the paper
travels , Q1082 is activated by the passing of every sprocket
hole . The on-off rate of Q1082 is an indication of the paper
motor speed . This activation rate is used to synchronize the
display sweep speed with the paper motor speed.
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Introduction

Calibration consists of a Performance Check and an Ad
justment Procedure . The Performance Check describes pro
cedures to verify that the instrument is performing properly
and meets specifications listed in Section 1.All tests can be
performed without access to the interior of the instrument .
The Adjustment Procedure provides instructional steps re
quired to recalibrate the instrument circuits . After adjust
ment , the performance should be checked by the procedure
described under Performance Check . We recommend ad
justing only those circuits that do not meet performance
criteria .

The waveform illustrations are aids to calibrate the in
strument and are not intended as performance
specifications .

Calibration Aid Mode

Each time the instrument is turned on , the firmware ver
sion is displayed on the lcd readout for approximately 2 sec
onds . During this time , if the SWEEPbutton is pushed and
held , the instrument will go into the Calibration Aid Mode . If
the DIST/ DIV is set at 1, the SWEEPbutton must be re
leased as soon as 10 is displayed on the lcd . If the SWEEP
button is held longer than 2 seconds , the instrument will
revert to normal operating modes .

Equipment or Test Fixture

Test Oscilloscope

1 Probe

1 Probe

Digital Voltmeter

Digital Frequency Counter

Photometer

Probe for Photometer

CALIBRATION

Optical Calibration Signal Generator

Service Kit

REVMAY 1982

History Information

The instrument and manual are periodically evaluated
and updated . If modifications require changes in the calibra
tion procedure , history information applicable to earlier in
struments is included as a deviation within a step or as a
sub -part to a step .

Loss Marker

Before making checks and adjustments with the Loss
Marker , verify the marker is set to decibel and adjust with
the decibel SET control , if necessary .

Equipment Required

Table 5-1 lists the test equipment and calibration fixtures
recommended for Performance Check and Adjustment Pro
cedure . The characteristics specified are the minimum re
quired for the checks . Substitute equipment must meet or
exceed these characteristics . Special calibration fixtures
that are listed facilitate the procedure . These fixtures are
available from Tektronix , Inc. , and may be ordered through
your local Tektronix Field Office or representative .

Removing the Cabinet

Set the OF150on its face and loosen the four screws
through the two rubber feet . Pull the cover off the
instrument .

Table 5-1

EQUIPMENTREQUIRED

Characteristics

100 MHz @ 5 mV/ div ; dual trace , de

layed sweep

Section 5- OF150

X10, 100 MHz bandwidth

X1

Range 200 mV to 1 kV; four digit

1 Hz resolution , range to 10kHz

100•W range at 820 nm

Suitable for measurements of time

average power of low -duty cycle pulse
trains

5 •s wide optical pulse with 550 nW
average power out of the fiber . Pulse

amplitude adjustable in 10 dB steps .
Pulse synchronized to OF150

Recommendation

TEKTRONIX465B Oscilloscope

TEKTRONIXP6105

TEKTRONIXP6101

TEKTRONIXDM 502A, or DM 501A and
TM 500- Series Power Module

TEKTRONIXDC 503A or DC 502

TEKTRONIXJ16

TEKTRONIXJ6502

TEKTRONIXOptical Calibration Signal Gen
erator Tektronix Part Number 067-1049-00

Parts of this kit are listed in the Maintenance
section
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Performance Check

Introduction

The following procedure checks the OF150 operation

and performance requirements listed under Electrical Char

acteristics in the Specification section . The tests do not in

clude any internal adjustments or checks . The checks

should be performed in the sequence given because some

tests rely on the satisfactory performance of related circuits .

If a performance measurement is marginal or below specifi

cation , an adjustment procedure to optimize the circuit per
formance will be found nder a similar heading in the

Adjustment part of this section . If adjustment fails to return

the circuit to specified performance , refer to the Mainte

nance section for troubleshooting and repair procedures .
After adjustment , return to the Performance Check to con

tinue with the calibration process .

PERFORMANCECHECK

Incoming Inspection Test

The Operators section contains a functional check that
checks all functions of the OF150. This check is recom

mended for incoming inspections because it provides a reli
able indication that the instrument is performing properly .
This Performance Check procedure checks all instrument

specifications and requires test equipment as well as techni

cal expertise to perform .

1.Check That Optical Output is Prevented When

Interlock is Open

a. Set OF150front -panel controls :

POWER

FILTER

PULSE

VERTICALSCALE

DIST/ DIV
READOUTMODE

on

FAST

LONG

10dB

10

DIST

b. Using the POSITIONcontrol , move the bottom of
the noise to the bottom graticule line . Display should resem
ble that in Fig . 5-1.

5-2

c. Connect an Optical Fiber Connector Plug (part of Ser

vice Kit ) , with the Interlock Contact Ring , to the OPTICAL
OUTPUT.

d . Push SWEEP. The display should resemble that in
Fig. 5-2.

038 ++++

28

Fig. 5-1. Optical output interlock not activated .

H

Fig. 5-2 . Optical output interlock activated .

3677-22

3677-23

2. Check System Pulse Rate (4.762 kHz, € 5 Hz)

a. Remove the Chart Recorder from the OF150.

b. Install the Optical Calibration Signal Generator

(OCSG).

c. Attach the Electrical Interface Cable (provided as

Standard Accessory with the OCSG) to the Current Output
of the OCSG.
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d . Set front -panel controls :

OCSG

Output Level

POWER

FILTER

OF150

100

on

SLOW

e. Set up a Frequency Counter for normal frequency
measurement , ac coupled .

f . Attach a X1 probe to Channel A on the Frequency
Counter .

g . Connect the Frequency Counter input between pin 2
(ground ) and pin 3 of the Electrical Interface Cable.

OF150

h . Push SWEEPon the OF150.

OPTICALFIBERINTERFACECABLE

I

L

Calibration - OF150

Performance Check

i . Adjust the Trigger Level on the Frequency Counter to
count the system pulse rate .

PARTIAL,
OPTICALFIBER

INTERFACECABLE

j . Check for a readout on the Counter of 4.762 kHz,
‚ 5 Hz.

3. Check Optical Output Amplitude (>25 ƒW)

a. Set up the test equipment as shown in Fig. 5-3 .

b . Set the front - panel controls :

Photometer

Power

„ 100

POWER

FILTER

PULSE

INTERLOCKCONTACTRING

(NOTE: Cable assembly on probe
not necessary as probe
connects to top of photometer .)

OF150

IRRADIANCEPROBE

TEST FILTERHOLDER
ADAPTOR

on

Fig. 5-3 . Equipment set -up to check optical output amplitude .

on

SLOW

LONG

DOD DO BE

PHOTOMETER

PARTIAL,
I

IRRADIANCEPROBE

1

3677-24
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Performance Check

c. Screw the Test Adapter (part of the Service Kit ) into
the filter holder of the Irradiance Probe.

d . Attach the stock filter holder to the Irradiance Probe.

e. Attach the Optical Fiber Interface Cable (part of the

Service Kit ), with the Interlock Contact Ring , between the
OPTICALOUTPUTof the OF150and the Irradiance Probe.

NOTE

The Interface Cable should always be used with the

same end going to the OF150.

Use great care to keep protective caps on cable con

nectors , and keep plug clear of dust and dirt .

f. Push SWEEPon the OF150.

g . Check that the readout on the Photometer is
>25 €W.

4. Check Distance Cal Factor Accuracy (within

0.010 ns / m of panel indication at center of scale

(4.900) ; within 0.020 ns / m of panel indication at scale

end points )

a. Set OF150front -panel controls :

DIST/ DIV

DISTANCECAL

50
4.9

b . Put the OF150in the Calibration Aid Mode .

c. Check that the lcd readout is 4900 , • 0010

( -0.010ns/ m ).

d . Set the DISTANCECALcontrol to 4.8.

e. Check that the lcd readout is 4800 , +0020

-0.020 ns / m ) .

f . Set the DISTANCECALcontrol to 5.0.

g . Check that the lcd readout is 5000 , +0020

(=0.020 ns /m).

5-4

h . Return the DISTANCECALsetting to 4.9.

5. Check Chart Recorder Distance Scale Linearity

( • 0.2 major division match at any point ) ; Check

Chart Recorder Vertical Scale Linearity ( • 5% of

deflection from center , • 0.3 major division )

a. Install the Interlock Contact Ring on a Fiber Connec

tor Plug (without fiber ) .

b. Connect the Fiber Connector Plug to the OPTICAL
OUTPUT.

c. Set the OF150front -panel controls :

LONGPULSE

VERTICALSCALE

DIST/ DIV

10 dB/ DIV

50

d . Put the OF150in Calibration Aid Mode .

e. Set the DIST/ DIV to 2 ; the lcd readout should be 9 .

f. Usethe POSITIONcontrol to set the waveform on

the crt to the center graticule line .

g . Push and release the RECORDbutton .

h . While the chart is running , adjust the STYLUSPOSI

TION on the Chart Recorder so the line being drawn is on

the center graticule line of the chart .

i . After the chart recording has been made , pull the chart

paper so a major graticule line ending in a sprocket hole

lines up with the red marker that can be seen through the

hole . See Fig . 5-4.

j . Push SWEEP.

k. Use the POSITIONcontrol to set the waveform

peaks to the 3rd graticule line from the top of the screen.

1. Push and release the RECORDbutton . When the

chart recording is finished , remove it and compare it to the
trace on the screen .
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INTENSITY

PILTERFAST

MEDIUM

@

SLOW

PULSELONG

SHORT

OF

Tektronix OF150 OPTIC TDA

m . Check that the rising edges of the waveform coincide
with the major graticule lines on the chart , € 0.2 major
division .

n . Check that the peak -to -peak signal coincides with the
same graticule lines as on screen , € 5% of deflection from
center graticule line , € 0.3 major division . See Fig. 5-5.

6. Check dB Scale Accuracy ( € 0.5 dB over any
10dB increment from +20 dB to +70 dB , relative to
bottom of display range )

a. Set OF150front -panel controls :

POSITION

VERTICALSCALE2:08:00

POSITION--MARKER

DISTIDIY MATERI

O

DISTANCECAL

RECORD

SWEEP

READOUT MODELOSS

POWER

FILTER

TEKTRONIX

STYLUSPOSITION

DISTMETERS

OPTICALOUTPUTA

Alignment Indicator ( red line ) .

Fig.5-4. Chart Recorder Stylus adjusted and chart paper aligned .

JOCK

VERTICALSCALE
READOUTMODE

DIST/DIV

POWER

I PANA ON

Calibration - OF150

Performance Check

Major Graticule Line

TEKTRONIX

STYLUSD POSITION

on

FAST

2 dB/ DIV

DIST

100

LOCK

3677-25

b . Install the Optical Calibration Signal Generator.

NOTE

The OCSGshould be adjusted to meet its specifica
tions before measurements are made on the OF150.
See the instructions for the OSCG.
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Performance Check

d . Set the DIST/ DIV to 1.

dB

f . Push SWEEP.

1 1

g. Push READOUTMODELOSS.

5-6

1

e. Set the Output Level on the OCSGto 70.

1

Connect the Optical Interface Cable (provided as a Stan

dard Accessory with the OCSG) from the Optical Output on
the OCSGto the OPTICALOUTPUTon the OF150.

€•

c. Using the MARKERcontrol , set the Marker to center
screen .

CELLULLLL L

Fig. 5-5. Chart Recorder distance scale linearity and vertical scale linearity .

1 1

www

3677-26

h . Turn the MARKER control clockwise until +2.0 is

read from the lcd .

i . Usethe POSITIONcontrol to center the pulse on
the Marker . See Fig . 5-6 .

j . Turn the MARKER control counterclockwise until
-3.0 is read from the lcd .

k . To check the dB scale accuracy for the 70 to 60 dB

level, set the Output Level on the OCSGto 60 .

1. Push FILTERMEDIUM.

m . Use the MARKERcontrol to center the Marker on

the pulse .

I
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Fig. 5-6 . OCSGpulse centered on the Marker.

n . The lcd readout should be between -2.75 and

-3.25 , but since the lcd does not display the second place
after the decimal point , the reading between two settings
may have to be interpolated .

3677-27

o. Turn the MARKER clockwise again for a +2.0
readout on the lcd .

p. Use the POSITIONcontrol to center the pulse on
the Marker .

q . Move the Marker down until -3.0 is read from the
lcd .

r . To check the dB accuracy for the 60 to 50 dB level ,
set the Output Level on the OCSGto 50 .

s. Push SWEEP.

t . Use the MARKERcontrol to center the Marker on the
pulse.

u . Check that the lcd readout is between -2.7 and

-3.2. See part n .

v . To check the dB accuracy for the 50 to 40 dB level,
set the Output Level on the OCSGto 70.

w. Push FILTERFAST.

x . Using the MARKERcontrol , set the Marker to corre
spond with a +2.0 readout on the lcd .

y.With the POSITIONcontrol , center the pulse on
the Marker .

z. Move the Marker down until -3.0 is read from the
lcd .

aa. Push FILTERSLOW.

Calibration - OF150

Performance Check

bb . Partially unscrew the Deutsch connector on the OP
TICALOUTPUTuntil the pulse coincides with the Marker
within 0.5 division . See Fig . 5-7.

dB

cc. Set the Marker to +2.0.

Fig. 5-7. Pulse coincides with the Marker ; Deutsch connector
partially unscrewed .

dd . Push FILTERMEDIUM.

3677-28

ff . Push FILTERSLOW.

ee. Usethe POSITIONcontrol to center the pulse on
the Marker .

gg. As the trace goes across the screen , switch the
OSCGbetween 70, 60 , and 50. Switch at approximately
every horizontal division . See Fig . 5-8 .

NOTE

Be careful not to disturb the connector on the OPTI
CALOUTPUT.
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Performance Check

48

Fig. 5-8 . The OCSGswitched between 70, 60 , and 50 dB.

hh . Move the Marker down until -3.0 is read from the

lcd .Adjust the Marker to the center of the square wave. See
Fig. 5-9 .

3677-29

dB

jj . Set the Marker to +2.0.

5-8
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Fig . 5-9 . Marker adjusted to center square wave.

ii . Check that the lcd readout is between -2.7 and

-3.2. See part n .

kk . Using the POSITIONcontrol , move the center of

the square wave to the Marker . See Fig . 5-10.

II. Move the Marker down until -3.0 is read from the lcd .

Adjust the Marker to the center of the bottom square wave.

dB

Fig. 5-10. Center of square wave moved to the Marker .

mm . Check that the lcd readout is between -2.7 and

-3.2. See part n .

nn . Push FILTERMEDIUM.

oo. Repeat parts x through nn to check the dB accuracy

for the 40 to 30 dB level , and the 30 to 20 dB level .

3677-31

7. Check "Zero" Distance Reference ( € 0.5 meters

on screen )

a. Set OF150front - panel controls :

POWER

FILTER

PULSE

VERTICALSCALE

DIST/ DIV

on

FAST

LONG

c. Push SWEEP.

10dB/ DIV

1

b. Install the Interlock Contact Ring on the Fiber Con

nector Plug (no fiber ) . Connect the Fiber Connector Plug to
the OPTICALOUTPUT.

d. Using the POSITIONcontrol , set the top of the

pulse 1 major division above the center graticule line . See

Fig.5-11.

e. Check that the rising edge crosses the horizontal cen

ter graticule line within 0.5 division (0.5 meter ) of the Marker .



0dB
Maximum of

specification range :
€0.5 meters

on screen

•‚ƒ„

Fig. 5-11. Measuring "zero" distance reference.

3677-32

8. Check Displayed Noise on the Pulse ( € 1.0dB
peak (FILTERFAST))

a. Install the Interlock Contact Ring on the Fiber Con
nector Plug (no fiber ) . Connect the Fiber Connector Plug to
the OPTICALOUTPUT.

b. Set front -panel controls as in step 7, but set VERTI
CALSCALEto 2 dB/ DIV.

c. Usethe POSITIONcontrol to set the trailing corner
of the pulse to the horizontal center graticule line .

e. Push FILTERMEDIUM.

d . Turn the …POSITIONcontrol clockwise to set this

same corner as close as possible to the vertical center
graticule line .

g. Push FILTERFAST.

f. Using the POSITIONcontrol , adjust the waveform
so it crosses the intersecting center graticule lines . The
waveform at this point should be relatively flat , and should
coincide with the horizontal graticule line .

h . Check that the displayed noise on the pulse is less
than € 0.5 major division ( € 1.0dB) in height , measured
within 1 minor division each side of the center graticule line .
See Fig . 5-12.

0dB

0dB

Calibration - OF150

Performance Check

Area of waveform to be measured
All

I

Maximum range allowed

3677-33

Fig . 5-12. Measuring displayed noise on the outgoing pulse.

9. Check Displayed Pulse Width (LONGPULSE:
5.5 meters , 1 meter ; SHORTPULSE: 1.5meters ,

+0.3 meter )

a. Install the Interlock Contact Ring on the Fiber Con
nector Plug (without fiber ) . Connect the Fiber Connector
Plug to the OPTICALOUTPUT.

b. Set the front - panel controls as in step 7.

c. Turn the †POSITIONcontrol clockwise to center the

pulse horizontally around the center graticule line.

5-9
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Performance Check

d . Use the POSITIONcontrol to set the top of the
waveform 1 division above center graticule line .

e. Check that the width of the pulse at the center
graticule line is 5.5 major divisions (5.5 meters ) , € 1 major
division (1 meter ) . See Fig . 5-13A.

f. Push PULSESHORT. The amplitude between the two
traces should remain the same.

g . Check that the width of the pulse at the center
graticule line is 1.5major divisions (1.5meters ) , € 0.3 major
division (0.3 meter ) . See Fig . 5-13B.

10. Check Optical Pulse Amplitude Stability

(<0.4 dB drift over the duration of a SLOWsweep)

a. Install the Interlock Contact Ring on the Fiber Con

nector Plug (without fiber ) . Connect the Fiber Connector

Plug to the OPTICALOUTPUT.

b . Set the OF150front - panel controls :

POWER

FILTER

PULSE

READOUTMODE

VERTICALSCALE

DIST/DIV

on

FAST

LONG

DIST

10dB/ DIV
1

c. With the • POSITIONcontrol , center the pulse on
screen ; switch VERTICALSCALEto 2 dB/ DIV. Using the

POSITIONcontrol , bring the top of the pulse on screen.

d . Push FILTER SLOW. When the sweep is finished ,
push the SWEEPbutton , and check that the difference in

pulse amplitude between the two sweeps is less than 1 mi
nor division .

11.Check Displayed Pulse Risetime (0.7 meter

from 20 dB point to -6 dB point )

a. Install the Interlock Contact Ring on the Fiber Con
nector Plug (without fiber ) . Connect the Fiber Connector

Plug to the OPTICALOUTPUT.

b . Set the front -panel controls as in step 7.

5-10

c. Push READOUTMODE LOSS.

dB

dB

f

1.2m

4.8 m

Fig. 5-13a and b . Check displayed pulse width .

3677-34

d . Turn the MARKER control clockwise until the lcd

readout is +3.0 (6 dB above the center graticule line ).

e.Using the POSITIONcontrol , set the peak of the

pulse touching the Marker .

f . Note where the rising edge of the pulse crosses the
horizontal center graticule line .

g.Using the POSITIONcontrol , set the peak of the
pulse 2 divisions above center screen .



h . Note where the rising edge of the pulse crosses the
horizontal center graticule line .

i . Check that the difference in distance between the
points where the rising edge crosses the center graticule
line is no greater than 0.7 division (0.7 meter ).

12. Check Displayed Pulse Falltime (<5 meters
from trailing pulse corner to the +60 dB point ; <500
meters from trailing pulse corner to the +30 dB point ;
<2 kilometers from trailing pulse corner to the
+15dB point )

a. Install the Interlock Contact Ring on the Fiber Con
nector Plug (without fiber ) . Connect the Fiber Connector
Plug to the OPTICALOUTPUT.

b. Set the front - panel controls as in step 7.

c. Using the POSITIONcontrol , align the bottom of
the signal noise to the bottom of the screen .

d . Turn theDPOSITIONcontrol clockwise , to set the
trailing corner of the pulse near center screen.

e. Push READOUTMODE LOSS.

f. Use the MARKERcontrol to set the Loss Marker 1
division above the center graticule line ( 60 dB from the bot
tom of the screen) .

g. Check that the distance between the trailing corner of
the pulse and the point where the pulse intersects the Loss
Marker is less than 5 divisions (5 meters ) . See Fig . 5-14.

a

h . Return to READOUTMODE DIST.

i. Turn the DPOSITIONcontrol until the Icd readout is

0. Signal noise should still be aligned to the bottom of the
screen .

j . Set READOUTMODEto LOSS.

k . Turn the MARKER control counterclockwise to set
the Loss Marker on the 3rd graticule line from the bottom of
the screen . The Icd readout should be -10.0(30 dB from
the bottom of the screen) .

048

1. Push FILTERMEDIUM.

Fig. 5-14. Check displayed pulse fall time .

Trailing Pulse Corner

m . Increase the DIST/ DIV to 100.

Calibration - OF150
Performance Check

n . Noting the point where the pulse and Loss Marker
intersect , push READOUTMODE DIST.

o. Move the Distance Marker to the point of the
intersection .

q . Push READOUTMODELOSS.

3677-35

p. Check that the displayed number on the lcd is <505
meters .

s . Increase the DIST/ DIV to 500 .

t . Push FILTERSLOW.

r . Turn the MARKERcontrol counterclockwise until the
lcd readout is -17.5( +15dB from the bottom of the
screen) .

u . Noting the point where the pulse and Loss Marker
intersect , push READOUTMODE DIST.

v. Move the Distance Marker to the point of the
intersection .

5-11
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Performance Check

w. Check that the displayed number on the lcd is <2005
meters .

13.Check Displayed RMS Noise Floor ( +1.8
divisions , € 0.4 division from bottom of display range)

a. Set OF150front -panel controls :

POWER

FILTER

VERTICALSCALE

READOUTMODE

The OPTICALOUTPUTshould be capped .

on
FAST

10dB/DIV
LOSS

b. Using the POSITIONcontrol , set the bottom of the

noise on the bottom graticule line.

c. With the MARKERcontrol , position the Marker so

that approximately eight noise peaks , on the average, rise
above it in each major horizontal division .

d . Adjust the Marker to the position at which the number

of noise peaks rising above it on the screen is nearest to

eighty .

e. The Marker is now at the RMS noise floor . See Fig .
5-15.

f. Check that the RMS noise floor is +1.4to +2.2 divi

sions from bottom of the display range.

5-12

dB

Fig. 5-15. Checking RMS noise floor .

3677-36

14.Check Optical Input Sensitivity (<0.40 •W

input for 30 dB above displayed RMS noise floor )

NOTE

Before performing this check, the RMS noise floor

must be located , according to the steps outlined in
Check 13.

a. Set the OF150front - panel controls :

OF150

POWER

FILTER

VERTSCALE

DIST/DIV

READOUTMODE

Optical Calibration Signal Generator (OCSG)

50 dB

CAL

OUTPUTLEVEL

CAL/ RUN

on

SLOW
10dB/ DIV

1000

LOSS

NOTE

The OCSGshould be adjusted to meet its specifica
tions before measurements are made on the OF150.
See the OCSGInstructions for details .

POWER

SCALE

Photometer

on

X.1

3677-37

Fig. 5-16. RMS noise floor adjusted to center screen .
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b. Install the Optical Signal Calibration Generator . Con
nect the Optical Interface Cable ( provided as a standard ac
cessory with the OCSG) to the Optical Fiber Interface Cable
(Deutsch connector -Deutsch connector ) using a Deutsch
Lens Assembly. Connect the Optical Fiber Interface Cable
to the Photometer Irradiance Probe using the Test Adapter
and filter holder . See inset in Fig . 5-3 .

c. Push SWEEPon the OF150.

d . Adjust the 50 dB OUTPUTCALcontrol on the OCSG
for a photometer reading of 0.190€W.

NOTE

This step will require the OCSGto be recalibrated be
fore it can be used to check dB scale accuracy.

e. Disconnect the Optical Fiber Interface Cable from the
Irradiance Probe and connect to the OPTICALOUTPUTon
the OF150(do not use the Interlock Contact Ring).

REVMAY 1982

Calibration - OF150

Performance Check

f. Remove the OCSG, taking care not to loosen or dis
turb the Optical Interface Cable. Set the CAL/RUN switch to
RUN and reinstall the OCSGin the OF150.

g . Set FILTERto FAST.

h. Using POSITIONcontrol set the displayed RMS
noise floor to center screen . See Fig . 5-16.

i . Set DIST/ DIV to 50 .

j . Using the MARKERcontrol set the Marker to coincide
with the pulse from the OCSG.

k . Check that the lcd readout is greater than +15.0.

5-13
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Adjustment Procedure

ADJUSTMENTPROCEDURE

If the OF150operation is out of tolerance for a particular
specification , determine the cause , repair if necessary , then
use the appropriate adjustment procedure to return the in
strument operation to specification . After any adjustment ,
repeat that part of the Performance Check to verify
operation .

Allow the instrument to warm up for at least 15 minutes
in ambient air of +20 to +30 € C before performing an
adjustment .

Waveform illustrations used in these instructions are not

intended to be representative of specification tolerances .

Adjustment steps that interact are noted , and reference
is made within the procedure to the affected circuit or steps .

CAUTION

STATIC DISCHARGE CAN DAMAGE MANY
SEMICONDUCTORCOMPONENTSUSEDIN THIS
INSTRUMENT.

Many semiconductor components , especially MOS
types, can be damaged by static discharge . Damage
may not be catastrophic , therefore not immediately
apparent . It usually appears as a "weakening " of the
semiconductor characteristics . Devices that are par
ticularly susceptible are: MOS, CMOS, JFET's, and
high impedance operational amplifiers . Damage can
be significantly reduced by observing the following
precautions .

1. Handle static -sensitive components or circuit as
semblies at or on a static -free surface . Work station
areas should contain a static -free bench cover or

work plane, such as conductive polyethylene sheeting
and a grounding wrist strap . The work plane should
be connected to earth ground.

2. All test equipment , accessories , and soldering
tools should be connected to earth ground .

3. Minimize handling by keeping the components in
their original containers until ready for use. Minimize
the removal and installation of semiconductors from
their circuit boards .

5-14

4. Hold the IC devices by their body rather than the
terminals .

5. Use containers made of conductive material , or

filled with conductive material , for storage and trans
portation .Avoid using ordinary plastic containers .Any
static -sensitive part or assembly (circuit board) that is
to be returned to Tektronix , Inc., should be packaged
in its original container or one with anti -static
packaging material .

Table 5-2

ADJUSTMENTSTEPSFORCALIBRATINGTHE OF150

Page

5-14

5-16

5-17

5-18

5-20

5-21

5-23

5-24

1.

2.

3.
4.

Power Supply ....
High Voltage Supply .
Deflection Amplifier .

Optical Pulse Generator

Input Logamplifier and Preamplifier balance ..5 .

6. Output Logamplifier balance .
7.

8.

9 .

Sampler / Strobe Generator

Analog Delay Generator ..

Preamplifier / Input Logamplifier /Output

Logamplifier ..
10. Chart Recorder

Preparation

Remove the OF150cabinet as follows

1.Set the OF150on its face , or front panel .

2. Loosen the four screws through the back rubber feet .

3. Pull the cover up and off the OF150.

5-24
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1.Adjust and Check Power Supply

a. Set the instrument on its face .

b . Undo the four screws holding the back of the instru
ment to the siderails . Lift off the power supply .

c. Connect the power-supply extender between the sup
ply and the instrument . Do not twist the extender .

d . Turn all five potentiometers fully counterclockwise .



e. Apply power to the OF150.

f. Activate the contacts on the power switch , next to the
transformer .

g. To check the frequency of the power-supply oscilla
tor , set up a Frequency Counter as follows :

Power

Frequency

Trigger
Attenuation

Timing
Coupling
Level

TP3020

h . Connect a X1 probe to the Direct Input of the
Counter .

i . Attach the probe to the wire coming from VR1050, and
hook the ground strap to TP4031. See Fig . 5-17.

PDESV 670 SV

j . Adjust the Trigger Level on the Counter for a readout
of approximately 50 kHz.

TP6010

TP6011:

185-38

2727452 45

12SA250X

m€ •‚n •

U2020
PE

TP5010 TP5012

$

R1023

20

R3020

on

11

TP4030

A

TP6012 R6020

Ext

X1
1 sec
AC

counterclockwise

Rist

TP5020

R6021

-325

R1040

171

TP4031

VR1050

ƒ

DICAL---

Pank type

Calibration - OF150

Adjustment Procedure

k . Adjust R1040 (Osc. Freq) for 50 kHz , „ 500 Hz.

1.To check the +5 V and -5 V power supplies , set a
voltmeter to 20 V dc .

m . Attach voltmeter probe to TP5010 ( +5 V); adjust
R1023 for a +5.1V readout . See Table 5-3 for tolerances
on all power supplies .

n . Attach probe to TP5012( -5 V) ; check R1023for a
-5 V readout .

o. To check the +100V power supply , set the voltmeter
to 200 V dc .

p . Attach probe to TP3020 ( +100 V) ; check R1023for a
readout of +100V.

q . To check the +325 V power supply , set the voltmeter
to 1 kV dc .

r . Attach probe to TP4030 ( +325) ; adjust R3020 for a
+325 V readout .

290-0953-00 235-8104D

NEG

SP035-2315

Fig.5-17. Power supply adjustments and test point locations .

3677-38
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Adjustment Procedure

s. To check the +10V and -10V power supplies , set
the voltmeter to 20 V dc.

t . Attach negative lead to TP6010, the probe to TP6012.

u . Adjust R6021 ( +10V) for a +10V readout .

v. Attach probe to TP6011( -10V), adjust R6020 for a
- 10V readout .

w. Attach probe to TP5020, check for +12V readout

(no adjustment ) .

5-16

Table 5-3

POWERSUPPLYVOLTAGETOLERANCES

TolerancesSupply

+5V

-5 V

+100V

+325 V

+10V

- 10V

+12V

+4.75V- +5.25 V

-4.75V -5.25 V

+95 V +110V

+330 V+320 V

+9.8 V +10.2V

-9.8 V

+10V

+10.2V

+16V

-

-

-
-

R3033

VE

x. Remove the probe and the power supply extender ;
reinstall the power supply .

2. High Voltage Power Supply

a. With the power to the instrument off , lift square pin

jumper P4028. See Fig . 5-18.

b . Set a voltmeter to the 200 mV range , and install a

0.1€F capacitor across the probe terminals .

c. Attach the 1x probe to TP4028.

d . Set INTENSITYon the front panel to midrange ; turn
Clamp Level R3064 fully counterclockwise .

||||

e. Switch instrument power on .

f . Check that the voltmeter reads approximately
250 mV.

R3064

Fig. 5-18. High Voltage Power Supply .

TP4028

W4028 (lifted )

3677-39
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g. Turn the INTENSITYcontrol fully clockwise ; adjust
R3064 so the voltmeter reads 900 mV , €25 mV.

h . Switch instrument power off ; reconnect P4028 ; re
move voltmeter and the 0.1 •F capacitor .

i . Switch instrument power on .

j . Turn INTENSITYslowly counterclockwise ; check that
the trace completely turns off .

k . To focus the trace , adjust R3033.

3. Deflection Amplifier

a. With the power to the instrument off , remove the cov
er over the Deflection Amplifier module .

b . Remove the narrow section and one wide section
from the extender board set ; pull up the Deflection Amplifier

091

029

SUBAY

NOT

ONLINE

1861dog

H
-

7571-01

MADE
IN
USA
Al

Rights

Reserved

Q3012

TP2018

R1022

02018 702022

REVMAY 1982

R1022

TP4016

02024

Q3019

ECMH12
2211%

100VDC

03022

1

R3021

R1028

P2026

R3021

P1029

02026&

PP

R1028

03028

WIRD

P2034 C

01033

02032

$202620-IST

R1044

R1044

U3032 TP3035
04032

SPOO000SZ
00-6821

U3032 U4042
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board , and insert the extender sections to interface the
board to the instrument .

c . Set a voltmeter to 200 mV and attach the probe to pin
2 of U3032 . See Fig . 5-19.

d . Switch on the power to the OF150.

e. Adjust R3021 for V.

f. Attach the voltmeter probe to pin 2 of U4066 ; adjust
R3076 for V.

g . Switch the OF150power off , set the DIST/ DIV to 5 ,
turn the POSITIONcontrol fully clockwise.

h . Switch on the OF150power while holding down the
SWEEPbutton . The instrument will enter the Calibration Aid
Mode.

R1048

U 2046

R1048

Fig. 5-19. Deflection Amplifier .

TP1039

R1064

05BSTRUNA

R1064

MESPUTRA22

U1062

U2055

U4066

TP4062

END
T94064

U400

TP4068

$201620-151

R307

201076

R3076

TP4071

O

P2079

P3076

3677-40
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i . Push READOUTMODE LOSS.

j . Use the dB SETcontrol to set one of the displayed
lines on the center graticule line.

k . Adjust R1064 (vertical gain ) until all displayed lines
coincide with the graticule lines .

I. Push READOUTMODEDIST.

m . Use R1044 (horizontal centering ) to set one of the
displayed lines on the center graticule line .

n . Adjust R1048 (horizontal gain ) until all displayed lines

coincide with the graticule lines .

o. Switch between READOUTMODE LOSSand DIST

and adjust R1022 (geometry ) for the straightest possible
lines .

p. To adjust for astigmatism , set the DIST/ DIV to 1 and
hold the SWEEPbutton until the trace returns on screen .

q. Position the trace with the POSITIONcontrol and
set DIST/ DIV to 1000.

r. Push
2 dB/ DIV.

FILTER FAST, and VERTICAL SCALE

s. Position the noise to midscreen with the POSI
TION control .

t . Defocus one of the noise dots with R3033 (focus ) on

the High Voltage board .

u . Adjust R1028 (astigmatism ) to round the noise dot ;
refocus with R3033 .

v. Turn off the power to the instrument .

5-18

w. Take out the extenders , reinstall the board into the

instrument , and replace the cover over the module .

4. Optical Pulse Generator

CAUTION

Useextreme caution when handling hybrid U4061. Do
not sharply bend or pull the fiber where it leaves the
device.

a. With the power switched off , turn the instrument up
side down . Remove the cover from the module nearest the
power switch .

b . Place the Loop Test clip on the circuit board in the
storage position (on the bottom two pins ).

c . Set R3038 (pulse current ) fully counterclockwise . See

Fig. 5-20 .

d . Short across R2027 with a clip lead .

e. Plug in U4061 ( the laser hybrid ) , if this has not been
done .

f . Set the OF150front -panel controls :

POWER

PULSE

FILTER

READOUTMODE

VERTICALMODE

on

SHORT

SLOW

DIST

10dB/ DIV

g. Install the Optical Fiber Interface Cable (Deutsch
connector -Deutsch connector ; see the Maintenance Instruc
tions for the Tektronix Part Number ), and the Interlock Con
tact Ring on the OPTICALOUTPUT.

h . Push SWEEP. Check the voltage at TP4045 (pulse
current ), while the front -panel led is flashing . The voltmeter
should read to -30 mV.

i . Switch instrument power off , remove the cliplead , and
switch power back on . Set PULSEto LONG. The instru

ment should be sweeping continually ; push the SWEEPbut
ton when the Power Indicator stops flashing .

REVMAY 1982
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j . Monitor the voltage at TP4045 ( pulse current ) , and
slowly increase R3038's setting to bring the pulse current to
a level approximately 20% under the value marked on the
case of U4061. The scale factor is -20 mV per A; e.g., for
8 A pulse current , set R3038 for 160 mV at TP4045.

k . Switch to FILTERFAST. Use the front - panel controls
to position the pulse on screen at 1 meter /div . Position the
top of the pulse 1 major division above the center graticule
line . Set the Marker for a readout of meters .

1. Run a continuous sweep by holding the SWEEPbut
ton down . Adjust R1038 (delay) so the rising edge of the
pulse crosses the center horizontal graticule line at the loca
tion of the Marker .

173653

m . While still holding the SWEEPbutton , adjust R1073
(long pulse ) so the pulse is exactly 5.5 divisions long at the
center horizontal graticule line .

FO

FRITIK

ano

TO R1074PULS!

C-611113-19118-1

TP3055

Fig. 5-20 . Optical Pulse Generator.
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SHORTPULSE

LOOPTEST

F3076

SHORTPULSE
LONGPULSE

Loop Test Clip

H-7574-01
Copyright @ 1981TEKTRONIXINCMADEIN USA All Rights Reserved

670-7153

3677-135

ATIO

11-14

KTP
30SE

NOTE

DONOTdeviate from the pulse current specified on
the hybrid by more than 15%.

n . Push FILTERSLOW. Carefully adjust R3038 to bring
the pulse current to the value marked on the case on
U4061. Do not exceed this value.

o. Increase or decrease the pulse current (R3038) to
bring the optical output to 35 „…W.

p. Push FILTERSLOW. Measure and note the voltage
at TP3051(pulse amplitude ).

q . Set R1074(short pulse ) fully clockwise . Push PULSE
SHORT.
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r. Slowly adjust R1074to bring the voltage at TP3051to
the value measured in part q.

s . Disconnect the probe , and reinstall the cover on the
module .

5. Input Logamplifier and Preamplifier Balance

Be very careful when handling the Avalanche Photo

Diode, and its attached fiber . Do not sharply bend or

pull the fiber where it leaves the device.

a. With the power to the OF150off , turn the instrument

upside down , and remove the cover from the Input
Logamplifier Module .

b. Unplug P2089 ( +325) , and the Avalanche Photo Di

ode CR2018. See Fig . 5-21.

THE
FO

C2016

CR2018

R3011

P4012
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CAUTION
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R2046
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R4038
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-
||||||

22347
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c. Center all potentiometers (eleven of them ), with the

exception of R4034 (APD Gain ) , which should be set fully
counterclockwise .

3)

e. Place P1042, P2049 , and P3046 in their test posi

tions . See Fig . 5-22 .

d . Set C2016for minimum capacitance (unmeshed ).

g . Attach a probe to the collector of Q2085 , and adjust

R4085 ( +8 Adj ) for a +8 V reading . See Fig . 5-23.

R2053

f. Turn the OF150power on ; set a voltmeter to 20 V.

h . Check the emitter of Q2081 for a reading of -8 V,
+0.1V.

i . Attach the probe to TP3050 (VTC), and set R4038 (TC

Adj) for 4.00 V at 25 € C.

j . Set DVM to 2 V range , and attach the probe to
TP1042. Set R2046 for +0.25 V, • 0.5 V.

04051******

8062
2064306203065

*4
!!! &D+

TP3050

44-13R4059 Bilf
X

Fig.5-21. Input Logamplifier .
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Fig. 5-22 . P1042, P2049 and P3046 to their test positions .
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Fig. 5-23 . +8 V adjustment on the Input Logamplifier .
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k . Adjust R2053 so the emitters of Q2059 and Q3062
are equal , € 1 mV.

I. Return P1042, P2049 , and P3046 to their storage
positions .

m . Set the voltmeter to 200 mV.

n . Attach the probe to TP1042, and adjust R3011on the
Preamplifier board for V, € 1 V.

o. Use the POSITIONcontrol to put the trace on
screen .

p . Push FILTER FAST, SWEEP. Check that there is
noise on screen .

q . Turn the OF150power off , and wait 30 seconds be
fore reinstalling P2089 ( +325) , and connecting CR2018
(APD).

CAUTION

Handle the Avalanche Photo Diode and its fiber with
care.

r . Reactivate instrument power ; set voltmeter to 1 kV.

s. Attach a probe to TP1081(APD Volts ) ; turn R4034
(APDGain) clockwise , and set for a voltage corresponding
to that marked on the APD.

t . Connect the Optical Fiber Connector Plug , and the In
terlock Contact Ring to the OPTICALINPUT.

u . Set the DIST/ DIV to 5 , and move the pulse to the left
of the screen .

v. Push and hold the SWEEPbutton .

w. Turn C2016 until the trace resembles the one shown

in Fig. 5-24.

x . Disconnect probe , and reinstall cover on the module .

5-22

dB

Fig. 5-24 . Input capacitance set correctly .

6. Output Logamplifier Balance

a. With the instrument power off , remove the Output
Logamplifier module .

b. Move P2016 to P2023 . See Fig . 5-25 .

c. Move P2014 up one position .

d . Move P2015up one position .

e. Move P2019down one position .

3677-45

f . Put the module on an extender set with the narrow
section removed .

g. Switch the OF150power on.

h . Set up an oscilloscope and attach its probe to
TP3020.

i . Adjust R1016for V, € 0.5 V, and remove the probe .

j . With a voltmeter set to 200 mV , and a probe on
TP1013, adjust R1014for 0.000 V.

k . Switch the instrument power off , and replace P2016,
P2014, P2015, and P2019to their original positions .

•



I. Switch OF150power back on , and with the voltmeter
probe on TP1033, set R1031for 0.000 V.

m . Set the voltmeter to 2 V; attach the probe to
TP1034, and Set R1024for 0.295 V.

n . Put an Optical Fiber Connector Plug and the Interlock
Contact Ring on the OPTICALOUTPUT, push SWEEP, and
check for normal pulse shape.

o. With the instrument power off , remove the extender
set , and reinstall the module .

7. Sampler / Strobe Generator

a. With the instrument power off , pull P1087 on the
Sampler board .

OUTPULOG

AMP.

TP1013
MAE
IN

USA

H-

579-01

P2014

CLOLJE

R1014 R1016 R1024

P2019

Q2013)

TP3020

04 YSY

P2016

P2015

100

VDC

2.0
5
% X463UW

TRW

1520310
00-6821

MLM358U
7834

P2023

R1031
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Adjustment Procedure

b . Set the DIST/ DIV to 10, VERTICALSCALE to
10 dB / DIV.

c . Put a Fiber Connector Plug and the Interlock Contact
Ring on the OPTICALOUTPUTconnector .

d . Switch the instrument power on while holding down
the SWEEPbutton . The instrument will now be in Calibra
tion Aid Mode .

e. Set the POSITIONcontrol so the tops of the
pulses are on screen .

f . Adjust R1073(sample gain ) (see Fig . 5-26 ) until the
leading top edges of the pulses are square .

PEPER

g. Replace P1087. The leading pulse edges will round off
slightly .

8801
di

TP1034

80/d.

TP1033

400

Fig. 5-25 . Output Logamplifier .

6801950
SINGAPORE

W
U2038

MC146388
ALD RQ8038

U2044

MUA308UDS

==

824
ADC1211HCD

AD1211CD

U1043

SVOLN

TP1049

TP1047

3677-46
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SAMPLER
T1011

01011

01013

me

5-24

03021

112

8. Analog Delay Generator

a. Set OF150front -panel controls :

POWER

VERTICALSCALE

DIST/ DIV

FILTER

PULSE

READOUTMODE

03031-03032

h . Deactivate the Calibration Aid Mode.

CIA

1-10

FAST

LONG

DIST

on
2 dB/ DIV

1

CATE

REA 018

$ 2

b . Turn the POSITIONcontrol clockwise until the lcd
readout is 10; set VERTICALSCALEto 2 dB/ DIV.

c. While holding the SWEEPbutton , adjust R1032(delay
match ) on the Analog Delay board (see Fig. 5-27) to
straighten any offset shown in the trace .

OF

7

Fig. 5-26 . Sampler / Strobe Generator.

R1073

U1059

7926
.0033

U2065

CURS

*HB-7577-00
670-7156

14

.082

J250P

URMVE

--

.0017 1920

47K100P

MADE IN USA

TEK MI

XY

P1087

TP108

NOTE

P1087

d . Check the offset in FILTERMEDIUM.

25D1820SJ

2.0
+
5%

100V

electroabe

9. Preamplifier / Input Logamplifier / Output
Logamplifier Calibration

3677-47

NOTE

This procedure consists of two parts : adjustment with
the current output of the Optical Calibration Signal
Generator (parts a through oo), and adjustment with

the optical output . If the OF150is close to specifica

tion , proceed to part aa for fine tuning .

The Logampllifier is very susceptible to noise when its

cover is removed . Turn off nearby noise-producing
equipment , such as time -mark generators . Keep

hands away (as far as is practical ) during

adjustments .

(@



a. With the power to the OF150off , remove the Chart
Recorder, and install an Optical Calibration Signal Gener
ator (OCSG).

b. Remove the cover from the Input Logamplifier
module .

CAUTION

Fig.5-27. Analog Delay Generator .

Be very careful when handling the Avalanche Photo
Diode. Do not sharply bend or pull the fiber on the
device.

c . Unplug P2089 (+325) , and CR2018 (Avalanche
Photo Diode) . See Fig . 5-28.

d . Plug the Electrical Interface Cable (provided as a stan
dard accessory to the OCSG) into the OCSGCurrent Out
put , connect the other end of the cable to P4012 on the
Input Logamplifier .

e. Turn OF150power on .

R1032

f. Adjust C2016 on the Preamplifier for minimum
capacitance .

Calibration - OF150

Adjustment Procedure

g. Attach the probe of an oscilloscope to TP1041on the
Output Logamplifier .

3677-48

h . Attach a 1x oscilloscope probe to TP1042 on the
Input Logamplifier .

Volts/ Div

Time/ Div

Coupling

i . Set the oscilloscope front - panel controls for the 1x
probe:

5 mV

2 €s
AC

j . Trigger on the signal on TP1041, then switch to the
other channel .

k . Adjust C3053 (on the Input Logamplifier ) for a level
trace on the oscilloscope , approximately 4.5 divisions from
the trigger signal .

1. Move the probe from TP1042to TP2065, and switch
the oscilloscope Coupling control between ground and ac.

m . Use R3044 to center the first 4 cm of the trace on
ground .
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ORCHES

CR2018

P4012

#-7576-08 INPUTLOGAMP 678-755
WARNING325VOLTSON THISBOARD

BALET

93013

AMMADE:IN USA F

5-26

P4012
04021

U1019

READOUTMODE

VERTICALSCALE
DIST/DIV

04027VULLIN
COME

LOG CORR

o. Disconnect the oscilloscope .

*

Bisa *

670-7154

Ara GAIN

PREAMP

TC AUL

q . Set the OF150front -panel controls :

FILTER FAST
PULSE LONG

DIST

10dB/ DIV
1000

EK
MI

R3029

R3028

TP1042

Set the Output Level on the OCSGto 50 .

TP1042

83029 039

5204514

HIGH

P404

P3045R3044
0304

n . Connect a piece of wire ( # 26 ) between the anode
socket of CR2018 and the AA socket on the Input
Logamplifier .

COA

R3044
FASE

p. Center R3029 and R3028 on the Preamplifier ; R4059
and R2064 on the Input Logamplifier , and R1026 on the
Output Logamplifier .

O2047
02049

ARBARA
CD4070BFXRCA 923

01052

r . With the POSITIONcontrol , set the bottom trace
on the bottom graticule line . Set the Marker to 3/10th of a
division from the end of the pulse . See Fig . 5-29.

Samson

YA

BAL 04055

R4059

Fig.5-28 . Input Logamplifier .
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20643062Q3065

C3053

84059
SAIN
STPOTT
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OUTPUE

01075

R2064

13071 COR

P3073

01078

38300

OVOLTS
P1081

220M

101082

02081 Q2085

TIP300

P2089

a
829
117320

DA.

1080

R3089

3677-49

A

Fig. 5-29 . Set up to calibrate Input Logamplifier .

3677-50

s . Set DIST/ DIV to 10, the Output Level on the OCSGto
30. Push FILTERSLOW.

t . As the trace goes across the screen , switch the Out
put Level between 30 , 40 and 50 at every division , to make
a stairstep as in Fig . 5-30 . Note the relative spacing be
tween the steps .
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Fig. 5-30 . OCSGOutput Level 30 dB to 50 dB.

u . Push FILTERFAST, and while holding the SWEEP
button , adjust R4059 and R2064 so the spacing between
the 30 to 40 dB steps is equal to the spacing between the
40 and 50 dB steps .

3677-51

v . Use R1026 (overall gain ) on the Output Logamplifier
to set the traces on the graticule lines . Make the adjustment
in FILTERFAST, and hold the SWEEPbutton pushed .

w. Repeat part u , in FILTERSLOW.

x. Set the Output Level on the OCSGto 50. Push FIL
TERSLOW.

y. As the trace goes across the screen , switch the Out
put Levelbetween 50 , 60 , 70 and 80 dB at every division , as
in part t . Note the relative spacing between the steps .

@

z. Push FILTERFAST, and while holding the SWEEP
button , adjust R3029 for 3 cm spacing between the 50 , 60 ,
70 and 80 dB steps .

aa. Set the Output Level on the OCSGto 80. Push FIL
TERSLOW.

bb . As the trace goes across the screen , switch the Out
put Levelbetween 80 , 90 and 100 dB at every division , as in
part t . Note the relative spacing between the steps.

Calibration - OF150

Adjustment Procedure

cc. Push FILTERFAST, and while holding the SWEEP
button , compromise the spacing between 80 , 90 and
100 dB with R3028 .

dd . Set the Output Level on the OCSGto 20 , push FIL
TERSLOWand increase the Output Level on the OCSGat
every division as the trace goes across the screen . The
spacing between the steps should be relatively even.

ee. To set the dc level , set the DIST/ DIV to 500. Push
FILTERFAST.

ff . Set the oscilloscope front -panel controls :

Volts / Div

Time/ Div

Trigger Mode

0.1V

10 ms
Auto

gg . Attach a probe to TP1033 (output of the Output
Logamplifier ) .

hh . Find the V level , set the Coupling on the oscillo
scope to dc .

ii . Adjust R1031, on the Output Logamplifier , for V on
the bright part of the noise .

jj . Remove the oscilloscope probe .

kk . Switch the OF150power off , remove the Electrical
Interface Cable, and unplug the wire from the APDsocket to
the AA socket .

CAUTION

The instrument must be off for a minimum of 30 sec

onds before inserting the Avalanche Photo Diode.

II. Insert the APD and plug in P2089 ( +325).

mm . Set the OF150front -panel controls :

POWER
FILTER
PULSE

on
FAST

LONG

DIST/ DIV 10

READOUTMODE

VERTICALSCALE

DIST

10 dB/ DIV

Set the Marker for a readout on the lcd .
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nn . Put a Fiber Connector Plug and the Interlock Con

tact Ring on the OPTICALOUTPUT.

oo. Push and hold the SWEEPbutton while adjusting

C2016to minimize falltime of the pulse , without undershoot .

pp . Remove the Fiber Connector Plug and the Interlock

Contact Ring.

qq . Connect the Optical Interface Cable (provided as a

standard accessory to the OCSG) between the Optical Out

put on the OCSG and the OPTICALOUTPUTon the

OF150.

rr . Check the dB scale accuracy (step 6 in the Perfor

mance Check) , and note the amount of discrepancy be

tween the readings and the specification .

ss . If the steps are out of specification in the same direc

tion , adjust R1026 on the Output Logamplifier . If other ad

justments need to be made , first use R2064 to adjust the 30

to 50 dB range . Next , adjust the 50 to 70 dB range with

R3029, and then adjust the 20 to 30 dB range with R3044.

tt . Disconnect the Optical Interface Cable from the

OF150, put the cover back on the Input Logamplifier , and
reinstall the Chart Recorder.

uu . Push and hold SWEEP. Adjust R1031on the Output

Logamplifier to set the RMS noise floor 1.8divisions , € 0.4

division , above the bottom graticule line . See Step 13of the
Performance Check procedure .

10. Chart Recorder Calibration

a. With the power to the OF150off , unplug the Chart

Recorder and put the Chart Recorder Extender in its place.

(The Chart Recorder Extender is part of the Service Kit . See

the Maintenance section .) Attach the Chart Recorder to the
extender .

b. Set the DIST/ DIVto 5 , and connect a Fiber Connector

Plug and the Interlock Contact Ring to the OPTICAL
OUTPUT.

c. Switch the OF150power on , and holding the SWEEP
button , enter the Calibration Aid Mode.

5-28

d . Set DIST/ DIV to 2. A horizontal line is now displayed

on the crt . Set this line on the center graticule line with the

POSITIONcontrol .

e. Push the RECORDbutton , and while the chart is run

ning , adjust R4017(stylus temp ) for an easily discernable

trace . See Fig. 5-31.

R4017

1300

2309-03

R2033

bet

Fig. 5-31. Chart Recorder adjustments .

3677-52

f . Adjust R2034 , on the front panel , to center the trace

on the chart .

g. Push SWEEP. With the POSITIONcontrol set the

top of the square wave to the second graticule line above
center screen .

h . Push RECORD, and use R2033 to adjust the ampli

tude of the square wave to correspond with the amplitude
on the screen .

i . To make the motor speed adjustment , determine

which motor has been used in your instrument , see Fig .
5-32 .
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Fig. 5-32 . Chart Recorder motors .

j . Set up a voltmeter and attach probe to P1025on the
Motor Speed Control board . See Fig . 5-33 .

k . Push the RECORDbutton ,and while the chart is run
ning , adjust R1015for

1.55V if the MicroMo motor has been used ,
1.79V if the ESCAPmotor has been used .

I. Remove the Chart Recorder Extender , and plug in the
Chart Recorder.
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R1015

Fig . 5-33 . Motor speed control .

3677-53

3677-54
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Introduction

This section describes the procedures for reducing or
preventing instrument malfunction , troubleshooting , and re
pair . Preventive maintenance improves instrument reliability .
Should the instrument fail to function properly , corrective

measures should be taken immediately ; otherwise addition
al problems may develop within the instrument .

MAINTENANCE

Product Service

To assure adequate product service and maintenance for
our instruments , Tektronix has established Field Offices and

Service Centers at strategic points throughout the United
States , and outside the United States in countries where

our products are sold . Contact your local Service Center,

representative , or sales engineer for details regarding war

ranty , calibration , emergency repair , repair parts , scheduled
maintenance , maintenance agreements , pickup and delivery
and other services available through these centers .

Emergency Repair . This service provides immediate at
tention to instrument malfunction if you are in an emergency
situation , such as a field trip . Again , contact any Tektronix
Service Center for assistance to get you on your way in a
minimum of time .

Static -sensitive Components

CAUTION

Static discharge can damage any semiconductor
component in this instrument .

This instrument contains electrical components that are

susceptible to damage from static discharge . See Table 6-1

for relative susceptibility of various classes of semi
conductors . Static voltages of 1 kV to 30 kV are common in
unprotected environments .

Section 6- OF150

Observe the following precautions to avoid damage :

1.Minimize handling of static -sensitive components .

2. Transport and store static -sensitive components or
assemblies in their original containers , on a metal rail , or on
conductive foam . Label any package that contains static
sensitive assemblies or components .

3. Discharge the static voltage from your body by wear
ing a wrist strap while handling these components . Servic
ing static -sensitive assemblies or components should be
performed only at a static -free work station by qualified ser
vice personnel .

4. Nothing capable of generating or holding static charge
should be allowed on the work station surface .

5. Keep component leads shorted together whenever
possible .

6. Pick up components by the body , never by the leads .

7. Do not slide components over any surface .

8. Avoid handling components in areas that have a floor

or work -surface covering capable of generating a static
charge .

9. Use a soldering iron that is connected to earth

ground .

10. Use only special antistatic suction , or wick , de
soldering tools.
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RELATIVESUSCEPTIBILITY

TOSTATICDISCHARGEDAMAGE

Table 6-1

Semiconductor Classes

MOS or CMOS microcircuits or

discretes , or linear microcircuits

with MOS inputs
ECL

Schottky signal diodes

Schottky TTL

High -frequency bipolar transistors

= 100 to 500 V1 4
2 200 to 500 V 5
3 = 250 V 6

JFETS

Linear microcircuits

Low-power Schottky TTL
TTL

*Voltage equivalent for levels:

50 V
400 to 600 V
600 to 800 V

(Most Sensitive )

=

6-2

(Least Sensitive )

(Voltage discharged from a 100 pF
tance of 100 (2.)

=

Relative

Susceptibility
Levelsa

1

= 900 V

-23

+50

2

3
4

6

7

8

9

400 to 1000 V(est .)
8
9 1200 V

capacitor through a resis

PREVENTIVEMAINTENANCE

Preventive maintenance consists of cleaning , visual in
spection , performance check , and if needed , a recalibration .
The preventive maintenance schedule that is established for
the instrument should be based on the environment in which

the instrument is operated , and the amount of use . Under
average conditions ( laboratory situation ) a preventive main
tenance check should be performed every 1000 hours of
instrument operation . When the instrument is extensively
used in the field , a preventive maintenance check should be
performed every 500 hours of instrument operation .

Cleaning

Clean the instrument often enough to prevent dust or dirt
from accumulating in or on it . Dirt acts as a thermal insulat
ing blanket and prevents efficient heat dissipation . It also
provides high resistance electrical leakage paths between
conductors or components in a humid environment .

Exterior . Clean the dust from the outside of the instru

ment by wiping or brushing the surface with a soft cloth or

small brush . The brush will remove dust from around the

front -panel selector buttons . Hardened dirt may be removed
with a cloth dampened in water that contains a mild deter
gent . Abrasive cleaners should not be used .

Interior . Clean the interior by loosening accumulated
dust with dry soft brush , then remove the loosened dirt

with low pressure air to blow the dust clear . (High velocity
air can damage some components ) . Hardened dirt or grease
may be removed with a cotton -tipped applicator dampened
with a solution of mild detergent in water . Do not leave de
tergent on critical memory components . Abrasive cleaners
should not be used . If the circuit board asemblies need

cleaning , remove the circuit board by referring to the instruc
tions under Corrective Maintenance in this section .

After cleaning , allow the interior to thoroughly dry before
applying power to the instrument .
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CAUTION

Do not allow water to get inside any enclosed assem
bly or components .

Lubrication

Components in this instrument do not require lubrication .

Service Kit

The following items are needed for servicing the OF150:

Item

Extender Board Set

Power Supply Extender
Chart Recorder Extender

Optical Fiber Interface Cable

(Deutsch Connector -

Deutsch Connector)
Filter Holder

Test Adaptor
Interlock Contact Ring

Optical Fiber Connector Plug

Tektronix

Part Number

672-0865-00

067-0972-00

067-1071-00

175-4572-01

016-0527-00

015-0429-00

352-0654-00

131-2740-00

Maintenance - OF150

In addition to the above , the following tools are
recommended :

Pozidrive screwdrivers
a 3/32 inch Allen wrench
a 1/16 inch Allen wrench
a 8/64 inch Allen wrench

Visual Inspection

After cleaning , carefully check the instrument for such
defects as defective connections , and damaged parts . The
remedy for most visible defects is obvious . If heat -damaged
parts are discovered , however, try to determine the cause of
overheating before the damaged part is replaced , or the
damage may be repeated .

Performance Checks and Recalibration

The instrument performance should be checked after
each 1000 hours of operation , or every six months if the
instrument is used intermittently , to ensure maximum per
formance and assist in locating defects that may not be ap
parent during regular operation . Instructions for conducting

a performance check are provided in the Performance
Check part of the Calibration section .
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The following are a few aids and suggestions that may
assist in locating a problem . After a defective assembly or
component has been located , refer to the Corrective Main

tenance part of this section for removal and replacement
instructions .

TROUBLESHOOTING

Troubleshooting Aids

Diagrams . Block and circuit diagrams , on foldout pages
in the Diagrams section , contain any significant waveform ,
voltage , and logic data information . Any necessary in
formation as to how the data was acquired , such as oper
ational state of the instrument , is provided on the diagram or

adjacent to it . Refer to the Replaceable Electrical Parts list
section for a description of all assemblies and components .

NOTE

Corrections and modifications to the manual and in
strument are described on inserts bound into the rear

of the manual . Check this section for changes and
corrections to the manual or the instrument .

Circuit Board Illustrations . Electrical components , con
nectors , and test point are identified on circuit board illustra

tions located on the inside fold of the corresponding circuit
diagram or the back of the preceding diagram . A grid on the
circuit board illustration , as well as the circuit schematic ,

and a look -up table , provide the means to quickly locate
components on either diagram .

Wiring Color Code. Color-coded wires are used to aid

circuit tracing . Power supply dc voltage leads have either a

red background for positive voltage or a violet background
for negative voltage . Signal wires and coaxial cables use an

identifying one-band of two-band color code.

Multiple Terminal ( Harmonica ) Connectors . Some

intercircuit connections are made through pin connectors

that may be mounted in a harmonica -type holder . The termi
nals in the holder are identified by numbers that appear on
the holder and on the circuit diagrams . Connector orienta
tion to the circuit board is keyed by triangles on the holder
and the circuit board (see Fig . 6-1) . The triangle or arrow is
screened on the circuit board adjacent to the connector .
Some connectors contain more than one section . Connec

tors are identified on the schematic and board with a "P", or

€J• .

6-4

Resistor Values . Many types of resistors (such as com
position , metal film , tapped , thick film resistor network pack

age, etc.) are used in the OF150. The value is either color

coded in accordance with the EIA code , or printed on the

body of the component .

PENSION
JO

NOULO3810

CVEZ

‚ Bad
YUUUUTO

DIRECTION
OFNOMENCLATURE

1234567

0995-11

Fig. 6-1. Multipin ( harmonica ) connector configuration .

Capacitor Marking . The capacitance value of ceramic

disc plate and slug capacitors or small electrolytics are
marked in microfarads on the side of the component body.
Tantalum capacitors are color coded as shown in Fig . 6-2.

Diode Color Code. The cathode of every glass encased
diode is indicated by a stripe , a series of stripes , or a dot .
Some diodes have a diode symbol printed on one side . Fig
ure 6-3 illustrates diode types and polarity markings that are
used in this instrument .

NOTE

Transistor and Integrated Circuit Electrode Con

figuration . Lead identification for the transistors and MOS

FET'sis shown in Fig . 6-4 . IC pin -outs are shown either by
table or box on the schematic diagram .

Semiconductor failures account for the majority of elec

tronic equipment failures . Most semiconductors are

soldered to the boards . The following guidelines should be
observed when substituting these components .

Before using any test equipment to make meas
urements on static -sensitive components or assem
blies , be certain that any voltage or current supplied

by the test equipment does not exceed the limits of

the component to be tested .
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C Polarity &
Voltage

Rated

Voltage
VDC25•C

3

DIPPEDTANTALUMCAPACITORMARKING

3-4

3-6

3-10

3-15

3-20

3-25

3-35

3-50

Color

A AND B CASE

CAPACITANCEAND VOLTAGECOLORCODE

Black

Brown

Red

Orange
Yellow

Green

Blue

Violet

Gray

White

1

2

3

4

1st Figure

CODEFOR CAPACITANCE
IN PICOFARADS

(‚)

2nd Figure

1st Figure 2nd Figure Multiplier

6

Multiplier

7

8

1

2

3

4

5

6

7

8

9

None

X10

X10ƒ

X10„

X104

X105

X106

X107

( 1733) 1735-9

Fig . 6-2 . Color code for some tantalum capacitors .

a. Try to isolate the problem to a component through
signal analyses . Determine that circuit voltages will not
damage the replacement .

b . Turn power off before removing a component .

c . Use a de-soldering tool and 25 W or less soldering
iron to remove the component .

d . Use only good components for substitution and be

sure the new component is inserted into the board properly
before soldering . Refer to the manufacturers data sheet or
Fig. 6-4 for lead configuration .

Maintenance - OF150

Fig. 6-3 . Diode polarity markings .

e. Turn power on and check performance .

C1664-14

NOTE

If a substitute is not available , check the transistor or
MOS FET with a dynamic tester such as the
TEKTRONIXType 576 Curve Tracer. Static type test
ers, such as an ohmmeter , can be used to check the
resistance ratio across some semiconductor junctions
if no other method is available . (Do not measure resis
tance across MOS FETSbecause they are very sus
ceptible to static charges ). Use the high resistance
ranges (R X 1kof higher ) so the external test current
is limited to less than 6 mA. If uncertain , measure the
external test current with an ammeter . Resistance ra
tios across base-to -emitter or base-to-collector junc
tions usually run 100:1 or higher . The ratio is
measured by connecting the meter leads across the
terminals , noting the reading , then reversing the leads
and noting the second reading .
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Voltage Regulator

Input
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Plastic -Cased Transistors

Output
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6-6
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FET'S

General Troubleshooting Technique

The following procedure is recommended to isolate

a problem , and expedite repairs .

a. Ensure that the malfunction exists in the instru

ment . Check the operation of associated equipment

and the operating procedure of the OF150(see Oper

ating Instructions ).

b . Determine and evaluate all trouble symptoms .

Try to isolate the problem to a circuit or assembly .

Block diagrams are provided in two levels . Thefirst

level shows all major circuit systems for the OF150,

and the second level shows a block diagram of a giv

en circuit or circuit board within the system . The sec

ond -level block diagram usually contains signal and

voltage level information .
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S

Fig . 6-4. Electrode configuration for semiconductor components .
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When measuring voltages and waveforms , use ex

treme care in placing meter leads or probes . Because

of component density and limited access within the

instrument , an inadvertent movement of the leads or

probe could cause a short circuit . This may produce
transient voltages that can destroy many

components .

c. Make an educated guess as to the nature of the prob

lem , such as component failure or calibraton , and the func

tional area most likely at fault .

d . Visually inspect the area or the assembly for such de

fects as broken or loose connections , improperly seated

components , overheated or burned components , chafed in

sulation , etc. Repair or replace all obvious defects . In the

case of overheated components , try to determine the cause

of the overheated condition and correct before applying

power.
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e. By successive electrical checks , locate the problem .
At the time , an oscilloscope or logic analyzer is a valuable
test item for evaluating circuit performance . If applicable ,
check the calibration adjustments . Before changing an ad
justment , note its position so it can be returned to its original
setting . This will facilitate recalibration after the trouble has
been located and repaired .

f . Determine the extent of the repair needed ; if complex ,
we recommend contacting your local Tektronix Field Office
or representative . If minor , such as a component replace
ment , see the Replaceable Parts list for replacement infor
mation . Removal and replacement procedure of the assem
blies and subassemblies is described under Corrective
Maintenance .

Optical Troubleshooting Charts

When an instrument performance problem appears to in
volve the optical output amplitude , optical pulse shape , or
input sensitivity of the OF150, troubleshooting steps should
first be directed toward isolating the fault to the optical or
electrical sections of the instrument . All the optical fibers
and components (with the exception of the Lens Assembly)
are contained in the Coupler Assembly , which is not field

Maintenance - OF150

repairable ; therefore , it is important that fault isolation be

positive and accurate . The following troubleshooting charts
provide a systematic procedure .

If the Coupler Assembly is found to be at fault , it should
be removed from the instrument in accordance with the pro
cedure which appears later in this section of the manual . It
should then be returned to a Tektronix Field Office for repair
under the Repair and Return Program .

When using these procedures , the OF150front -panel
controls should be set as follows :

POWER
FILTER

PULSE

DIST/ DIV

VERTICALSCALE

READOUTMODE

on

SLOW

LONG

1

10 dB / DIV

DIST

SWEEPmust be running continuously for each check .
Set the • POSITIONcontrol for a readout of 4 on the lcd .
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Jumper Positions

Jumpers are used in various parts of the instrument for

calibration and testing purposes . Table 6-2 describes the

location of these jumpers and their use.

Circuit Board

Input Logamplifier

Optical Pulse Generator

Front Panel

Processor

Sampler

Output Logamplifier

Waveform Memory

Deflection Amplifier

High Voltage

6-10

Jumper

P1042

P2049 }
P3046 1

P3076

P1028

P3034

P1018

P1087

P2014
P2015
P2016
P2019
P2023

J1058
J1065
J1068
P1066

P3076

P4028

Table 6-2

JUMPERPOSITIONS

Normal Position

"R"

storage pins near

P3073

pins 3 and 4

no jumper

pins 1 and 2 "NORM"

A2, B2

A4, B4

A6, B6

in place

bottom
bottom

in place
top
P2016

"NORM"

"NORM" pins 1
and 2

pins 1 and 2

in place

Use in other positions

(see Calibration and

Maintenance )

balancing the logamplifier circuits

OPGcalibration

Factory Test only

continuous sweep

A1, B1 power-up test

A5, B5 long power-up self

diagnostics

A7, B7 used with Program Memory

board pulled to toggle all address
lines

Sampler calibration

balancing logamplifier
circuits

feeds a ramp into the
data lines for board

testing
feeds into the data lines

disables gating clock for testing
sampling

INTENSITYcalibration

€

)
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CORRECTIVEMAINTENANCE

Corrective maintenance consists of component replace
ment and instrument repair . Special techniques and proce
dures required to replace components in this instrument are
described here.

Obtaining Replacement Parts

All electrical and mechanical parts are available through
your local Tektronix Field Office or representative . The Re
placeable Parts list section contains information on how to
order these replacement parts .

NOTE

Some components that are attached to the circuit
board extrusion or module wall with a heat sink , are
soldered after the board is mounted in place . This is
necessary to avoid cracking the IC case when the
mounting screw is tightened . These components are
identified by a note on the schematic drawing . Their
part number appears with chassis -mounted compo
nents in the Replaceable Electrical Parts list .

Parts orientation and lead dress should be duplicated be
cause some components are oriented to reduce interaction
or to control circuit characteristics .

If a part you have ordered has been replaced with a new
or improved part , your local Field Office or representative
will contact you concerning any change in the part number .
After repair , the circuits may need calibration .

Part Repair and Return Program

The Coupler Assembly should be returned to Tektronix
for repair under the Repair and Return Program . Contact
your local Field Office for repair and return rates .

Soldering Technique

CAUTION

Disconnect the instrument from its power source be
fore replacing or soldering components .

Some of the circuit boards in this instrument are

multilayer ; extreme caution must be used when a soldered
component is removed or replaced . Excess heat from the

Maintenance - OF150

soldering iron and bent component leads may pull the plat
ing out of the hole . We suggest clipping the old component
free. Leave enough lead length so the new component leads
can be soldered in place . If you want to remove the compo
nent leads , use a 15 W or less pencil - type iron . Straighten
the leads on the back side of the board ; when the solder
melts , gently pull the soldered lead through the hole. A
desoldering tool should be used to remove the old solder .

Replacing the Square Pin for the Multi -pin
Connectors

It is important not to damage or disturb the ferrule when
removing the old stub of a broken pin . The ferrule is pressed
into the circuit board and provides a base for soldering the
pin connector .

If the broken stub is long enough , grasp it with a pair of
needle-nose pliers . Apply heat with a small soldering iron to
the pin base of the ferrule , and pull the old pin out . (The pin
is pressed into the ferrule so a firm pull is required to pull it
out .)

If the broken stub is too short to grasp with pliers , use a
small dowel (0.028 inch in diameter ) clamped in a vise to
push the pin out of the ferrule after the solder has been
heated .

The old ferrule can be cleaned by reheating the solder
and placing a sharp object such as a toothpick or small
dowel into the hole . A 0.031 inch drill mounted in a pin vise
may also be used to ram the solder out of the old ferrule .

Use a pair of diagonal cutters to remove the ferrule from
the new pin ; insert the pin into the old ferrule and solder the
pin to both sides of the ferrule .

If it is necessary to bend the new pin , grasp the base of
the pin with needlenose pliers and bend against the pres
sure of the pliers to avoid breaking the board around the
ferrule .

REPLACINGASSEMBLIES

Most assemblies in this instrument are easily removed
and replaced . The following describes procedures for re
placing those assemblies that require special attention . Top
and bottom views of the OF150are shown in Fig . 6-5 and
Fig. 6-6 . These figures identify the assemblies by name and
assembly number .
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Waveform Memory
(A14)

Display Control (A12) .

High Voltage (A32)

Deflection Amplifier
(A16)

6-12

R1064

RUZAL
RIDA

G
a look
30-40

ARVESTALA IN _CAUTION

VERTGAIN

HONGGAIN
1002CEN

P
AUTO
HOM

This

Mother Board (A18)

33

Home III

Fig. 6-5. View of the OF150 top deck showing major assemblies .

Power Supply (A30)

Output Logamplifier
(A24)

Sampler (A20)

Analog Delay
Generator ( A28)

Digital Delay
Generator (A26)

Processor ( A4)

Program Memory (A6)

Panel Logic (A10)

Front Panel (A8)

3677-55



Optical
Pulse Generator

(A38)

Coupler Assembly
(A36)
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9./A

O

Module Interface (A40)

DENT
AVION NO11-1419-009-205BOLAL 20

BREWSOXEA

8282 R

Fig. 6-6 . View of the OF150 bottom deck showing major asemblies .
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Power Supply (A30)

Input Logamplifier
(A44)

Preamplifier (A42)

Front Panel (A8)

3677-136
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Removethe OF150cover by setting the instrument on its
face and loosening the four screws through the two rubber
feet . Pull the cover off .

1.Replacing the Optical Pulse Generator Circuit

Board Assembly (A38)

a. Using a Pozidrive screwdriver , remove the fourteen

screws holding the top cover.

b. Unplug the coaxial cable , and the seven-conductor
ribbon cable from the board .

c. With extreme caution , unplug hybrid assembly U4061,

being very careful to not bend or pull the fiber where it

leaves the hybrid . Tape the hybrid to the chassis , out of the
way of the circuit board .

d . Remove the six screws that hold the board . Lift out
the board .

e. To replace the assembly , reverse this procedure .

When reinstalling the cover on the circuit board assem
bly , ensure that the coaxial cable and the fiber fit in their
slots in the frame section .

CAUTION

Before applying power after circuit board replace
ment , adjust R3038 fully ccw. See Calibration
Procedure.

2. Replacing the Input Log Amplifier Circuit Board

(A44)

a. Using a Pozidrive screwdriver , remove the sixteen
screws holding the top cover.

b. Unplug the coaxial cables from P2067 and P4043.

c. Unplug the ribbon cable from P2089 and P3089.

d . Unplug the Avalanche Photo Diode, using long -nose
pliers on its electrical leads . Handle the APD with extreme
care. Do not pull or bend the fiber where it leaves the device ,
and tape it to the chassis out of the way of the circuit board .

6-14

CAUTION

The instrument should be off for a minimum of 30 sec

onds, before removal of the Avalanche Photo Diode.

e. Remove the four screws holding the Preamplifier
board .

f . Remove the six screws holding the Input Logamplifier
board .

g. To replace the circuit board assembly , reverse this
procedure .

h . When reinstalling the cover on the circuit board as
sembly , ensure that the coaxial cables and the optical fiber
fit in their slots in the frame section .

3. Removing the Power Supply (A30)

a. Remove the four screws that hold the Power Supply

assembly to the instrument siderails .

b . Grasp both sides of the assembly and lift .

Switch Interconnect Board

The Switch Interconnect board is located under the Pow

er Supply board .

To remove the Power Supply board , take out the eight
screws that hold it to the rear frame section .

When replacing C2010 on the Switch Interconnect
board , install a 0.55 inch , € 0.33 inch , piece of insulation on

the capacitor body , perpendicular to the capacitor leads.
See Fig. 6-7. Do not heat -shrink . The insulation may be
notched to accommodate the capacitor leads , but not more
than 0.1 inch per notch .

4. Replacing the Module Interface Circuit Board

(A40)

a. Set the OF150 on its face , and remove the Power

Supply Assembly by taking out the four screws that hold it
to the instrument . Pull up on the Power Supply.

b . Remove the covers from the Optical Pulse Generator
Circuit Board Assembly , or the Input Logamplifier Circuit
Board Assembly , as appropriate .

c. Unplug the ribbon cables from both sides of the Mod

ule Interface board .

d . Remove the four screws holding the Module Interface
board to the frame section .

REVMAY 1982
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Fig. 6-7. Insulation installed on C2010.

e. To replace the circuit board assembly , reverse this
procedure .

5. Replacing the Coupler Assembly ( A36)

a. Place the OF150upside down .

3677-57

b. Remove the Optical Pulse Generator Circuit Board
Assembly , using the procedure described above.

c . Remove the Input Logamplifier Circuit Board Assem
bly , using the procedure described above.

d . Unplug the ribbon cables from the Module Interface
boards .

e. Unplug the ribbon cable from the Mother board (on
the top side ) , that connects to the optical connector .

f . Remove all screws identified in Fig . 6-8a , and lift off
the frame sections around the Optical Pulse Generator As
sembly and the Input Logamplifier Assembly .

g. Remove the lens assembly from the front panel .

REVMAY 1982

h . With a 3/32 inch Allen wrench , remove the two screws
on either side of the OPTICALOUTPUTconnector , on the
inside of the instrument . Carefully remove the connector ,
leaving the led in place . Cap the connector , fold it back ,
(being careful not to pull or kink the fiber ) , and tape it to the
top of the Coupler Assembly.

CAUTION

Maintenance - OF150

Use special care to keep dust and dirt away from the
opening in the instrument panel.

i . Tape the OPGhybrid and the APD to the top of the
Coupler Assembly.

j . Remove all screws identified in Fig . 6-8b , replacing
those screws holding the wire clamps (they are a part of the
cover of the Coupler Assembly ) .

k . Remove the wire clamp holding the fibers to the
chassis .

CAUTION

Before applying power, adjust R3038 on the Optical
Pulse Generator board fully ccw, and adjust R4034 on
the Input Logamplifier board fully ccw.

I. Lift the Coupler Assembly with the devices taped to its
surface out of the instrument .

m . The Coupler Assembly is now ready to be sent back
to Factory Service under the Repair and Return Program .

NOTE

Do not remove the cover of the Coupler Assembly.
The parts in the assembly are very fragile , and not
field serviceable .

n . Tape the Assembly to a rigid surface , protect the elec
trical leads of the OPGhybrid and the Avalanche Photo De
tector in foam , and cover the connector .

o. Tape the loose fibers to the Assembly , and cover it in
foam . Ship the Assembly in an appropriate size box to your
local Tektronix Field Office .

p . To replace the assembly , reverse this procedure , tak
ing extreme care when handling the fibers and their at
tached assemblies , and the fiber connector .

6-15



Maintenance - OF150

6-16

O

3=20$
KELEN
1419-00

-1419-00DARIY

AF

ANNELE

JENT

A.Circles indicate screws to be removed first .
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Fig . 6-8a and b . Removing the Coupler Assembly.
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6. Replacing the Front - Panel Circuit Board

a. Take out the Chart Recorder.

b . Remove the Lens Assembly.

c. Remove the cover from the Optical Pulse Generator
Assembly .

d . With a 3/32 inch Allen wrench , remove the two screws
on either side of the OPTICALOUTPUTconnector , on the

inside of the instrument . Unplug the led wire from the front
panel board .

Use special care to keep dust and dirt away from the
fiber connector .

REVMAY 1982

CAUTION

SCREW

( TAPEDCONNECTOR)

2

e. Cover the connector and tape it to the cover of the
Input Logamplifier Assembly , being careful not to pull or
sharply bend the fiber .

f. Unplug the crt socket ribbon cables from the High
Voltage Power Supply , and the Deflection Amplifier board .

Maintenance - OF150

g. Remove the four large screws that hold the front of
the instrument to the side rails .

h . Remove the two screws that hold the bottom deck to

the front subpanel . See Fig . 6-9 .

i . Remove the screw that holds the chassis to the front

subpanel . See Fig . 6-10.

j . Remove the screw that holds the bracket from the
front -panel board to the side rail . See Fig . 6-10.

SCREW( BELOWCOVER)

9./A

Fig. 6-9. Screws holding the bottom deck to the front sub -panel .

3677-137
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SCREW

WNHILL

SCREW

Fig.6-10. Screws holding front -panel subassembly to top deck.

3677-60

k . Remove the mouse tails from the cable assemblies ,

and unplug the cables .

1. Set the instrument on its back , and pull off the front

panel , with the front -panel board and the crt .

m . Remove all knobs from the front panel , using a 0.050

or 1/16 inch Allen wrench .

o. To replace the board , reverse this procedure .

n. Remove the ten screws holding the front panel to the
front - panel casting .
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When reconnecting the crt to the circuitry , the five -con

ductor wire should be attached to the High Voltage Power

Supply ; the two-conductor wire from the back of the crt to

P2079; the three -conductor wire from the bottom of the crt

to P2034 ; the four -conductor wire from the bottom of the crt

to P1025; the two -conductor wire from the top of the crt to
P2026.

NOTE

When reinstalling the front panel to the side rails , en

sure that the plug -in guides in the Chart Recorder

housing are positioned on the pins protruding from the

front -panel casting .

Replacing the Bulb and Transistors in the

MARKER/ POSITIONControl

a. If the bulb and the transistors controlling the MARK

ER function are to be replaced , the front - panel board does

not need to be removed . Removal is necessary to replace

the transistors controllingDPOSITION, however.

b. Use the preceding procedure to pull the front panel ,

with the front -panel board and the crt , from the instrument

(to step m ).

c. Unsolder the leads of the transistor needing replace

ment , and unsnap the retaining clip . Take out the transistor .

d . Cut the base lead off the new transistor , and position

it with this cut - off lead toward the shaft .

e. Bend the remaining leads close to the case so they

can be soldered onto the board .

f. When replacing the bulb , ensure that it is well seated

into its hole , and that the bent leads do not touch .

7. Replacing the Crt

a. Remove the snap -in bezel.

b . Use a 8/64 inch Allen wrench to remove the four bezel

screws , and remove the inner bezel.

c. Remove the ground wire from the front -panel casting ,

and unplug the crt cables at their respective board connec

tions ( High Voltage Power Supply and Deflection Amplifier ).

d . Slide the crt , with its shield , out through the front

panel .

e. Remove the crt shield as follows :

1) Remove the tube base cap and unplug the socket .

2) Remove the two side screws that hold the upper

shield in place , then remove the shield .

3) Loosen the screws that clamp the plastic bracket

around the crt . Remove the bracket .

f . To reassemble the crt , install the plastic bracket so the

back on the clamp is 5.07 inches from the back of the crt

socket guide .
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g. Replace the crt shield plus the socket and base shield
by reversing the removal procedure . The finished crt assem
bly length , with cap installed , must equal 11.05inches .

h . Install the crt with shield assembly into the front pan
el . Install the bezel and tighten the four mounting screws.

8. Replacing the Mother Board (A18)

a. Remove the cabling from the Panel Logic board , the
Sampler board , the Deflection Amplifier board , and the High
Voltage Power Supply .

b . Remove the circuit board assemblies from the top of
the instrument .

c. Remove the two-conductor wire to the OPTICAL
OUTPUTconnector from the Mother board , the coaxial ca

ble to the Input Logamplifier , and the coaxial cable to the
Optical Pulse Generator.

d . Remove the cabling from the Mother board to the
Chart Recorder.

e. Remove the Power Supply Assembly , using the proce
dure described above.

f . Remove the cover of the Optical Pulse Generator
Assembly .

g. Remove the Lens Assembly .

h . Using a 3/32 inch Allen wrench , carefully remove the
OPTICALOUTPUTconnector . Allowing slack in the fiber ,
cover and tape the connector to the Input Logamplifier to
avoid damage to the fiber .

@

CAUTION

Use special care to keep dust and dirt from the open
ing in the instrument panel.

i . Removethe screws identified in Fig . 6-11, and the wire
clamp holding the fibers from the Coupler Assembly to the
chassis .

j . Remove the cables to the Module Interface boards .

Maintenance - OF150

k . Lift the bottom deck assemblies from the chassis .

I. Remove the eighteen screws holding the chassis from
the bottom , and one screw to the left of the crt from the top .

m . Pull the chassis back , working it past the Chart Re
corder housing .

n . Remove the eight screws holding the Mother board to
the side rails , and lift the board off.

o. Reversethis procedure to reassemble the instrument .

MICROCOMPUTERSYSTEM

MAINTENANCE

Several maintenance aids are built into the micro

computer system . These aids will locate or assist in locating
problems that will prevent the instrument from operating
normally .

Two of the test modes are selected by jumpers on the
Processor board . One of these jumpers hard -wires the
microprocessor to execute NOPinstructions . This will exer
cise the address bus to aid in locating address bus -related
problems .

The second jumper modifies the power- up RAM test to
more completely test the microcomputer system RAM. This
jumper is read only at power-up.

Power-Up Self-Test

Each time the instrument is turned on , the micro

computer performs the following steps . The test is repeated
if an error is found and the circuit number of the faulty com
ponent is displayed on the lcd .

Step 1.At power-up the microcomputer verifies the
checksum of U2022 . If the correct checksum is not ob

tained , the routine writes 2022 to the lcd and repeats Step
1.If the correct checksum is obtained , the microcomputer
verifies the checksum of U2026 . An incorrect value will re

sult in an lcd reading of 2026 , and a repeat of Step 1.

If the lcd interface is not working , a logic analyzer could
be used to determine which device is at fault . If U2022 is

bad , only address IFFE will be accessed . If U2026 is bad ,

both 1FFE and OFFE,will be accessed .H H
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Circles indicate screws to be removed

V/ 6

(kloost )

Steps 1 and 2 use only the microprocessor and a small

section (0000 to 010E) of U2026 . If this kernel is defec
tive , Steps 1 and 2 will not run . If in doubt , skip to the

instructions under Microcomputer Test Mode to exercise
only the microprocessor and its support circuitry .

Step 2. The microcomputer checks the condition of the

RAM next . In this step , alternate 1's and 0's (55 and AA€)
are written and then read and compared . If an error is found ,
the circuit number of the bad device is displayed on the lcd
and the test is started again at Step 1.Since this step termi
nates when a bad RAM location is found , a logic analyzer
can also be used to help locate a defective part .

Fig. 6-11. Screws to remove bottom deck assemblies .

Some bad devices will not be identified by using the nor
mal power-up test . A more rigorous test can be performed
by moving jumper P1018-4to P1018-5. This test takes

about 25 seconds to complete , but will find most address
dependent and time -dependent failures .

-1419-00

205

3677-138

Test Mode

A microcomputer test mode is selected by moving

jumper P1018-6to P1018-7. This hard -wires the processor
data bus to 00 ,and disconnects it from the instrument con

trol bus . Remove the Program Memory board . Now the
microprocessor continuously executes an NOPinstruction ,

repetitively cycling through all of its address space. This
mode allows the address and control lines to be examined

to find problems that may prevent the microcomputer from
running .

Calibration Aid Mode

If the microcomputer performs its self-test correctly , the
routines in the calibration aid mode may be used to verify
and troubleshoot the communication paths between the
microcomputer and various sections of the instrument .
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Calibration Aid 1 continuously writes to the lcd (at ad
dresses 8500 , 8600 , and 8700 ) to test the data path and
decoding to the lcd . The following number pattern is dis
played , pausing at each step for about 1 second .

@

1 2 3
1 2 3 4

1 2 3 4 5
1 3 4 5 6
1 4 5 6 7
5 6 7 8
6 7 8 9

+7 8 9

+
-
1

1890
+190

1
12

1

+ 1

Calibration Aid 2 reads the front -panel pushbutton
switches and responds with a code number on the lcd , cor
responding to the button that is pushed . This mode checks
the decoding of address 8300 , and the data bus buffers on
the Panel Logic board .

Function

RECORD
SWEEP

LONGPULSE

SHORTPULSE

10 dB/ DIV

2 dB/DIV

READOUTMODELOSS

READOUTMODEDIST

FILTERSLOW

FILTERMEDIUM

FILTERFAST

Code

01

02

04

05

08

09
10

11

20

40

80

Maintenance - OF150

Calibration Aids 3 , 4 , and 5 continuously read front -panel
addresses 8100,8200 , and 8400 , respectively . Modes 3
and 4 transfer the count accumulated by the MARKERand
POSITIONcontrols to the Icd , while Mode 5 computes and
displays the Distance Cal value .

Calibration Aid 6 exercises the data path between the
microcomputer and the timebase . The data sent to the
timebase at addresses E000 , D000 ,and C000 alternates
between 400400 and 4003FC every 210‚s .ƒ

Calibration Aid 7 uses both the timebase and the sampler
to generate a waveform on screen . The data to the sampler
that controls the sampling cap selection occurs at address
es 900 and 9200. The fast cap (9000 ) is selected at the
beginning of the sweep and the zero cap (9200 ) is selected
at the end . Synchronization for sweep start can be obtained
from address AE00 (display controller new data) .H

Calibration Aid 8 continuously writes to the Marker regis
ters of the display controller located at AB00 and AD00 .
In this mode AD00‚ is always loaded with 10 to reset the
display controller before the Marker values are loaded . A
new Marker position is written approximately every 20 ms.

H H

Calibration Aid 9 generates waveforms on screen for
verifying the performance of the Chart Recorder. As this aid

is entered , a single line is generated on screen . This can be
used to check the pen centering in the Chart Recorder.
Pushing SWEEPcauses a square wave to be displayed for
verification of chart linearity .

Calibration Aid 10 is the exit form the Calibration Aid

Mode . If SWEEPis pushed and held for longer than 2 sec
onds , normal mode will be selected .
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Replacement parts are available from or through your local
Tektronix , Inc. Field Office or representative .

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available ,
and to give you the benefit of the latest circuit improvements
developed in our engineering department . It is therefore impor
tant , when ordering parts , to include the following information in
your order : Part number , instrument type or number , serial
number , and modification number if applicable .'

If a part you have ordered has been replaced with a new or
improved part , your local Tektronix , Inc. Field Office or represen
tative will contact you concerning any change in part number .

Change information , if any , is located at the rear of this
manual .

REPLACEABLE

ELECTRICALPARTS

PARTSORDERINGINFORMATION

LISTOFASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List . The assemblies are listed in numerical order .
When the complete component number of a part is known , this list
will identify the assembly in which the part is located .

CROSSINDEX-MFR. CODENUMBERTO

MANUFACTURER

The Mfr . Code Number to Manufacturer index for the
Electrical Parts List is located immediately after this page . The
Cross Index provides codes , names and addresses of manufac
turers of components listed in the Electrical Parts List.

Abbreviations conform to American National Standard Y1.1.

ABBREVIATIONS

COMPONENTNUMBER(column one of the
Electrical Parts List )

A numbering method has been used to identify assemblies ,
subassemblies and parts . Examples of this numbering method
and typical expansions are illustrated by the following :

Example a. component number

A23 R1234A23R1234

Assembly number

Example b .

Read: Resistor 1234 of Assembly 23

A23A2R1234
Assembly
number

Circuit number

A23

z

Read: Resistor 1234 of Subassembly 2 of Assembly 23

component number

A2 R1234
Subassembly Circuit
number number

Section 7- OF150

Only the circuit number will appear on the diagrams and
circuit board illustrations . Each diagram and circuit board
illustration is clearly marked with the assembly number .
Assembly numbers are also marked on the mechanical exploded
views located in the Mechanical Parts List . The component
number is obtained by adding the assembly number prefix to the
circuit number .

The Electrical Parts List is divided and arranged by
assemblies in numerical sequence ( e.g., assembly A1 with its
subassemblies and parts , precedes assembly A2 with its sub
assemblies and parts ) .

Chassis- mounted parts have no assembly number prefix
and are located at the end of the Electrical Parts List .

TEKTRONIXPARTNO. (column two of the
Electrical Parts List )

Indicates part number to be used when ordering replace
ment part from Tektronix .

SERIAL/ MODELNO. (columns three and four
of the Electrical Parts List )

Column three ( 3) indicates the serial number at which the
part was first used . Column four ( 4) indicates the serial number at

which the part was removed . No serial number entered indicates
part is good for all serial numbers .

NAME & DESCRIPTION( column five of the
Electrical Parts List )

In the Parts List , an Item Name is separated from the
description by a colon ( :) . Because of space limitations , an Item
Name may sometimes appear as incomplete . For further Item
Name identification , the U.S.Federal Cataloging Handbook H6-1
can be utilized where possible .

MFR.CODE(column six of the Electrical Parts

List)

Indicates the code number of the actual manufacturer of the
part . (Code to name and address cross reference can be found
immediately after this page.)

MFR. PARTNUMBER( column seven of the
Electrical Parts List )

Indicates actual manufacturers part number .
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Mfr . Code

000FJ
00779
00853
01121
01281

01295

02111
02735
02777
03508

03888
04222
04713
07263

07716

09969
12617
12954
12969
14193
14433

14752
15238

15454
17856
18324
22526
24546

27014
28480
29604
32293
32997
34335
50088
50157

50434
50558
50778
51642
51984

54473
55112
55210
55680
56289
59660
71400

71590

72982
73138
74276
75042

7-2

CROSSINDEX- MFR. CODENUMBERTO MANUFACTURER

Manufacturer

MARCOM SWITCHES INC .
AMP , INC .
SANGAMO ELECTRICCO. , S. CAROLINADIV.
ALLEN BRADLEYCOMPANY
TRW ELECTRONICCOMPONENTS, SEMICONDUCTOR
OPERATIONS
TEXAS INSTRUMENTS, INC . , SEMICONDUCTOR
GROUP
SPECTROLELECTRONICSCORPORATION
RCA CORPORATION, SOLID STATE DIVISION
HOPKINS ENGINEERINGCOMPANY
GENERALELECTRICCOMPANY, SEMI- CONDUCTOR
PRODUCTSDEPARTMENT
KDI PYROFILMCORPORATION
AVX CERAMICS, DIVISION OF AVX CORP.
MOTOROLA, INC . , SEMICONDUCTORPROD. DIV.
FAIRCHILDSEMICONDUCTOR, A DIV. OF
FAIRCHILDCAMERA AND INSTRUMENT CORP.
TRW ELECTRONICCOMPONENTS, IRC FIXED
RESISTORS, BURLINGTONDIV.
DALE ELECTRONICS, INC .

INC .HAMLIN,
SIEMENS CORPORATION, COMPONENTSGROUP
UNITRODE CORPORATION
CAL- R , INC .
ITT SEMICONDUCTORS

ELECTROCUBE INC.
ITT SEMICONDUCTORS, A DIVISION OF INTER
NATIONAL TELEPHONEAND TELEGRAPHCORP.
RODAN INDUSTRIES, INC.
SILICONIX, INC.
SIGNETICSCORP.
BERG ELECTRONICS, INC .
CORNING GLASS WORKS, ELECTRONIC
COMPONENTSDIVISION
NATIONAL SEMICONDUCTORCORP.
HEWLETT- PACKARDCO. , CORPORATEHQ.
STACKPOLECOMPONENTSCOMPANY
INTERSIL, INC .
BOURNS, INC . , TRIMPOT PRODUCTSDIV.
ADVANCEDMICRO DEVICES
MOSTEK CORP.
MIDWEST COMPONENTSINC .

HEWLETT- PACKARD COMPANY
ELECTRONICCONCEPTS, INC.
PORTESCAP, US
CENTRE ENGINEERINGINC.
NEC AMERICA INC . RADIO AND
TRANSMISSIONDIV.
MATSUSHITAELECTRIC, CORP. OF AMERICA
PLESSEYCAPACITORS, DIV . OF PLESSEYINC .
GETTIGENG. AND MFG . COMPANY
NICHICON/ AMERICA/ CORP.
SPRAGUEELECTRICCO.
TUSONIX INC.
BUSSMAN MFG. , DIVISION OF MCGRAW
EDISON CO.
CENTRALABELECTRONICS, DIV . OF
GLOBE-UNION, INC .
ERIE TECHNOLOGICALPRODUCTS, INC .
BECKMAN INSTRUMENTS, INC . , HELIPOTDIV.
SIGNALITEDIV . , GENERAL INSTRUMENT CORP.
TRW ELECTRONICCOMPONENTS, IRC FIXED
RESISTORS, PHILADELPHIADIVISION

Address

67 ALBANY STREET
PO BOX 3608
PO BOX 128
1201 2ND STREET SOUTH

14520 AVIATION BLVD.
O BOX 5012 , 13500 N CENTRAL

EXPRESSWAY
17070 EAST GALE AVENUE
ROUTE 202
12900 FOOTHILLBLVD.

ELECTRONICSPARK
60 S JEFFERSONROAD
PO BOX 867 , 19TH AVE. SOUTH
5005 E MCDOWELL RD , PO BOX 20923

464 ELLIS STREET

2850 MT . PLEASANT
PO BOX 180 , EAST HIGHWAY 50
GROVE & LAKE STS.
8700 E THOMAS RD , P O BOX 1390
580 PLEASANTSTREET
1601 OLYMPIC BLVD.
3301 ELECTRONICSWAY
PO BOX 3049
1710S. DEL MAR AVE

P.O.BOX 168 , 500 BROADWAY
2905 BLUE STAR ST .
2201 LAURELWOODDRIVE
811 E. ARQUES
YOUK EXPRESSWAY

550 HIGH STREET
2900 SEMICONDUCTORDR.
1501 PAGE MILL RD.
PO BOX 14466
10900 N. TANTAU AVE.
1200 COLUMBIA AVE.
901 THOMPSONPL.
1400 UPFIELDDR.
P. O. BOX 787
1981 PORT CITY BLVD.
640 PAGE MILL ROAD
526 INDUSTRIALWAY WEST
730 FIFTH AVENUE
2820 E COLLEGEAVENUE

2990 TELESTARCT. SUITE 212
1 PANASONICWAY
5334 STERLINGCENTERDR .
PO BOX 85 , OFF ROUTE 45
6435 N PROESELAVENUE
87 MARSHALL ST .
2155 N FORBES BLVD

2536 W. UNIVERSITYST.

PO BOX 858
644 W. 12TH ST.
2500 HARBOR BLVD.
1933 HECK AVE.

401 N. BROAD ST .

City , State , Zip

CAZENOVIA, N.Y. 13035
HARRISBURG, PA 17105
PICKENS, SC 29671
MILWAUKEE, WI 53204

LAWNDALE, CA 90260

DALLAS, TX 75222
CITY OF INDUSTRY, CA 91745
SOMERVILLE, NY 08876
SAN FERNANDO, CA 91342

SYRACUSE, NY 13201
WHIPPANY, NJ 07981
MYRTLE BEACH, SC 29577
PHOENIX. AZ 85036

MOUNTAIN VIEW, CA 94042

BURLINGTON, IA 52601
YANKTON, SD 57078
LAKE MILLS , WI 53551
SCOTTSDALE, AZ 85252
WATERTOWN, MA 02172
SANTA MONICA, CA 90404

WEST PALM BEACH, FL 33402
SAN GABRIEL, CA 91776

LAWRENCE, MA 01841
ANAHEIM, CA 92806
SANTA CLARA, CA 95054
SUNNYVALE, CA 94086
NEW CUMBERLAND, PA 17070

BRADFORD, PA 16701
SANTA CLARA, CA 95051
PALO ALTO, CA 94304
RALEIGH, NC 27610
CUPERTINO, CA 95014
RIVERSIDE, CA 92507
SUNNYVALE, CA 94086
CARROLLTON, TX 75006

MUSKEGON, MI 49443
PALO ALTO, CA 94304
EATONTOWN, NJ 07724
NEW YORK, NEW YORK 10019
STATE COLLEGE, PA 16801

FALLS CHURCH, VA 22042
SECAUCUS, NJ 07094
WEST LAKE VILLAGE, CA 91361
SPRING MILLS , PA 16875
CHICAGO, IL 60645
NORTH ADAMS, MA 01247
TUCSON, AZ 85705

ST. LOUIS, MO 63107

FORT DODGE, IA 50501
ERIE, PA 16512
FULLERTON, CA 92634
NEPTUNE, NJ 07753

PHILADELPHIA, PA 19108

)
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Mfr . Code

75915
80009
80031
81483
84411
87034

90201

91637
99392

CROSSINDEX- MFR. CODENUMBER TO MANUFACTURER

Manufacturer

LITTELFUSE, INC.
TEKTRONIX, INC.
ELECTRA- MIDLAND CORP. , MEPCO DIV.
INTERNATIONALRECTIFIERCORP.
TRW ELECTRONICCOMPONENTS, TRW CAPACITORS
ILLUMINATEDPRODUCTSINC . , A SUB OF

REVMAY 1982

OAK INDUSTRIES, INC.
MALLORYCAPACITORCO. , DIV. OF
P. R. MALLORYAND CO., INC .
DALE ELECTRONICS, INC .
MEMPCO/ ELECTRAINC . , ROXBORODIV.

Address

800 E. NORTHWESTHWY
PO BOX 500
22 COLUMBIA ROAD

Replaceable Electrical Parts- OF150

9220 SUNSET BLVD.
112 W. FIRST ST.

2620 SUSAN ST , PO BOX 11930
3029 E. WASHINGTONSTREET
P. O. BOX 372
P. O. BOX 609
PO BOX 1223

City , State , Zip

DES PLAINES, IL 60016
BEAVERTON, OR 97077
MORRISTOWN, NJ 07960
LOS ANGELES, CA 90069
OGALLALA, NE 69153

SANTA ANA, CA 92711

INDIANAPOLIS, IN 46206
COLUMBUS, NE 68601
ROXBORO, NC 27573
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Replaceable Electrical Parts- OF150

Component No.

A4
A6
A8
A10
A12
A14

A16
A18
A20
A22
A24
A26

A28
A30
A30A1
A30A2
A32
A32A1

A34
A34A1
A36
A38
A40

A42
A44

A4
A4C2010
A4C2022
A4C2034
A4C2044
A4C2052

A4C2058
A4R1010
A4R1024
A4R1038
A4R1052
A4U2010

A4U2022
A4U2030
A4U2052
A4U2058
A4U3010
A4U3028

A4U3034
A4U3038
A4U3044
A4U3058

7-4

Tektronix
Part No.

670-7144-00
670-7145-00
670-7146-00
670-7147-00
670-7148-00
670-7149-00

670-7150-00
670-7151-00
670-7156-00
670-7157-00
670-7158-00
670-7159-00

670-7160-00
620-0473-00
670-7161-00
670-7187-00
670-7162-00
119-1159-01

670-1742-06
670-7275-00
119-1419-00
670-7153-00
670-7152-00

670-7154-00
670-7155-00

283-0421-00
283-0421-00
283-0421-00
283-0421-00
283-0421-00

283-0421-00
307-0445-00
315-0271-00
307-0446-00
315-0221-00
156-0649-02

156-0383-02
156-0983-01
156-0388-03
156-0718-03
156-0464-02
156-0385-02

156-0469-02
156-0649-02
156-0649-02
156-0649-02

Serial / Model No.
Eff Dscont Name & Description

CKT BOARD ASSY: PROCESSOR
CKT BOARD ASSY: PROGRAMMEMORY
CKT BOARD ASSY: FRONT PANEL
CKT BOARD ASSY: PANEL LOGIC
CKT BOARD ASSY: DISPLAYCONTROL
CKT BOARD ASSY: WAVEFORMMEMORY

CKT BOARD ASSY: DEFLECTIONAMPL
CKT BOARD ASSY: MOTHER
CKT BOARD ASSY: SAMPLER
CKT BOARD ASSY: STROBE GENERATOR
CKT BOARD ASSY: OUTPUTLOG AMPL
CKT BOARD ASSY: DIGITALDELAY GENERATOR

CKT BOARD ASSY: ANALOGDELAY GENERATOR
POWER SUPPLY: LOW VOLTAGE
CKT BOARD ASSY: POWER SUPPLY
CKT BOARD ASSY: SWITCH INTERCONNECT
CKT BOARD ASSY: HIGH VOLTAGESUPPLY
CKT BOARD ASSY: HIGH VOLTAGE

CKT BOARD ASSY: CHART RECORDER
CKT BOARD ASSY: MOTOR SPEED CONTROL
COUPLERASSY: FIBER OPTICS
CKT BOARD ASSY: OPTICALPULSE GENERATOR
CKT BOARD ASSY: MODULE INTERFACE
(QUANTITYOF 2)

CKT BOARD ASSY: PREAMPL
CKT BOARD ASSY: INPUT LOG AMPL

CKT BOARD ASSY: PROCESSOR
CAP. , FXD , CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD , CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V

CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
RES NTWK, FXD, FI : 4.7K OHM , 20 % , ( 9 ) RES
RES. , FXD, CMPSN: 270 OHM, 5 % , 0.25W
RES, NTWK, FXD FI : 10K OHM, 20 % , ( 9 ) RES
RES , FXD, CMPSN: 220 OHM , 5 %, 0.25W
MICROCIRCUIT, DI : 3 STATE HEX- NON INVT BFR

MICROCIRCUIT, DI : QUAD 2 - INP NOR GATE
MICROCIRCUIT, DI :MICROPROCESSOR- 8 - BIT , SCRN
MICROCIRCUIT, DI : DUAL D FLIP- FLOP
MICROCIRCUIT, DI : TRIPLE 3 - INP NOR GATE
MICROCIRCUIT, DI : DUAL 4 INP NAND GATE
MICROCIRCUIT, DI : HEX INVERTER

MICROCIRCUIT, DI : 3/8 LINE DCDR
MICROCIRCUIT, DI : 3 STATE HEX- NON INVT BFR
MICROCIRCUIT, DI : 3 STATE HEX- NON INVT BFR
MICROCIRCUIT, DI : 3 STATE HEX- NON INVT BFR

Mfr
Code Mfr Part Number

80009 670-7144-00
80009 670-7145-00
80009 670-7146-00
80009 670-7147-00
80009 670-7148-00
80009 670-7149-00

80009 670-7150-00
80009 670-7151-00
80009 670-7156-00
80009 670-7157-00
80009 670-7158-00
80009 670-7159-00

80009 670-7160-00
80009 620-0473-00
80009 670-7161-00
80009 670-7187-00

670-7162-0080009
80009 119-1159-01

80009 670-1742-06
80009 670-7275-00
80009 119-1419-00
80009 670-7153-00
80009 670-7152-00

670-7154-0080009
80009 670-7155-00

04222 DG015E104%
04222 DG015E104Z
04222 DG015E104Z
04222 DG015E104Z
04222 DG015E104Z

04222 DG015E104Z
91637 MSP10A01-472M
01121 CB2715
91637 MSP10A01-103M
01121 CB2215
80009 156-0649-02

01295 SN74LS02
50088 MK3880P -4
07263 74LS74A
01295 SN74LS27
01295 SN74LS20
01295 SN74LS04

01295 SN74LS138NP3
80009 156-0649-02
80009 156-0649-02
80009 156-0649-02
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Component No.
A6
A6C1016
A6C1023
A6C2017
A6C2018
A6C2026

A6R1028
A6U1013
A6U1016
A6U1019
A6U1023
A6U1027
A6U2014
A6U2017

A6U2022
A6U2026
A6W1025
A6W1027
A6W1029
A6W2023

Tektronix
Part No.

283-0421-00
283-0421-00
283-0421-00
283-0421-00
283-0421-00

315-0103-00
• • • na sana san

156-0887-01

156-0887-01
156-0541-02

160-1158-00
160-1160-00
131-0566-00
131-0566-00
131-0566-00
131-0566-00

Serial / Model No.
Eff Dscont

7

Replaceable Electrical Parts-OF150

Name & Description
CKT BOARD ASSY: PROGRAMMEMORY
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, + 80-20 %, 50V

RES. , FXD, CMPSN: 10K OHM, 5 %,0.25W
( FOR FUTUREAPPLICATIONS)
MICROCIRCUIT, DI : 256 X 4 SRAM, SCRN
( FOR FUTURE APPLICATIONS)
MICROCIRCUIT, DI : 256 X 4 SRAM, SCRN
MICROCIRCUIT, DI : DUAL 2 TO 4 LINE DCDR
( FOR FUTURE APPLICATIONS)
(FOR FUTURE APPLICATIONS)

MICROCIRCUIT, DI : 4096 X 8 EPROM, PROGRAMMED
MICROCIRCUIT, DI : 4096 X 8 EPROM, PROGRAMMED
BUS CONDUCTOR: DUMMY RES, 2.375,22 AWG
BUS CONDUCTOR: DUMMY RES, 2.375,22 AWG
BUS CONDUCTOR: DUMMY RES, 2.375,22 AWG
BUS CONDUCTOR: DUMMY RES, 2.375,22 AWG

Mfr
Code Mfr Part Number

04222 DG015E104Z
04222 DG015E104Z
04222 DG015E104Z
04222 DG015E104Z
04222 DG015E104Z

01121

80009

CB1035

156-0887-01

80009 156-0887-01
01295 SN74LS139NP3

80009 160-1158-00
80009 160-1160-00
55210 L- 2007-1
55210 L- 2007-1
55210 L- 2007-1
55210 L- 2007-1

7-5



Replaceable Electrical Parts-OF150

Component No.

A8
A8C1042
A8C1078
A8C1082
A8DS1010
A8DS2032

A8Q2031
A8Q2032
A8Q2033
A8Q3053
A8R1019
A8R1025

A8R1036
A8R1080
A8R1082
A8R1084
A8R2031
A8R2032

A8R2033
A8R2041
A8R2080
A8R2082
A8R2084
A8R2088

A8R3034
A8R3036
A8R3048
A8R3050
A8R3052
A8R3053

A8R3054
A8R3085
A8RT2086
A8S1017
A8S1021
A8S1031

A8S1041
A8S1084
A8S2035
A8S2084
A8S2085
A8S3031

A8S3032
A8S3035
A8S3084
A8S3085
A8U1013
A8U1019

A8U1023
A8U1027
A8U1033
A8U1082

7-6

Tektronix
Part No.

283-0421-00
283-0238-00
283-0238-00
150-1103-00
150-0093-01

151-0629-00
151-0629-00
151-0629-00
151-0302-00
315-0103-00
311-2052-00

311-2162-00
317-0224-00
317-0224-00
311-1155-00
315-0513-00
315-0513-00

315-0513-00
315-0513-00
317-0513-00
311-1230-00
317-0303-00
317-0303-00

315-0103-00
311-1376-00
315-0203-00
315-0203-00
315-0203-00
315-0910-00

315-0203-00
315-0182-00
307-0642-00
260-2092-00
260-2092-00
260-2090-00

260-2090-00
260-2089-00
263-0090-00
260-2089-00
260-2089-00
260-2091-00

260-2091-00
260-2082-00
260-2092-00
260-2092-00
156-1556-00
156-1556-00

156-1556-00
156-1556-00
156-1556-00
156-1272-00

Serial / Model No.
Eff Dscont Name & Description .

CKT BOARD ASSY: FRONT PANEL
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.01UF, 10% , 50V
CAP. , FXD , CER DI : 0.01UF, 10% , 50V
DSPL, LIQ XTAL: 4.5 DIGIT, SIGN, DEC,0.4 H
LAMP, INCAND: 5V , 0.06A, 0.05MSCP, SEL

TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN

NPNTRANSISTOR: SILICON,
TRANSISTOR: SILICON, NPN
RES,,FXD , CMPSN: 10K OHM, 5 % , 0.25W
RES. ,VAR, NONWIR: 20K OHM , 20 % , 0.5W

RES., VAR, NONWIR: PNL, IK OHM , 20 % , 0.5W , DPST
RES. , FXD, CMPSN: 220K OHM , 5 % , 0.125W
RES. , FXD, CMPSN: 220K OHM , 5 % , 0.125W
RES. , VAR, NONWIR: 20K OHM,0.5W
RES. , FXD, CMPSN: 51K OHM, 5% , 0.25W
RES. , FXD, CMPSN: 51K OHM , 5 % , 0.25W

RES., FXD, CMPSN: 51K OHM, 5 % ,0.25W
RES. , FXD, CMPSN: 51K OHM, 5 % , 0.25W
RES., FXD, CMPSN: 51K OHM , 5 % , 0.125W
RES. , VAR, NONWIR: 20K OHM , 20 % , 0.50W
RES. , FXD, CMPSN: 30K OHM, 5 % , 0.125W
RES. , FXD, CMPSN: 30K OHM , 5 % , 0.125W

,0.25WRES. , FXD, CMPSN: 10K OHM , 5 %, (
RES. ,VAR, WW : 10K OHM, 5%, 2W
RES. , FXD, CMPSN: 20K OHM, 5%, 0.25W
RES. , FXD, CMPSN: 20K OHM, 5 %, C,0.25W
RES. , FXD, CMPSN: 20K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 91 OHM , 5 % , 0.25W

RES. , FXD, CMPSN: 20K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 1.8K OHM, 5%, 0.25W
RES. , THERMAL: 10K OHM , 5 % , 25DEG C
SWITCH, PUSH: 2 BTN, SINGLE POLE
SWITCH, PUSH: 2 BTN, SINGLE POLE
SWITCH, PUSH: 2 BTN, SINGLE

BTN, SINGLE
BTN, SINGLE

POLE, INTERLOCK

POLE, INTERLOCK
POLE,FILTER

SWITCH, PUSH: 2
SWITCH, PUSH: 3
SWITCH, ROTARY: POSITION
SWITCH, PUSH: 3 BTN, SINGLE POLE, FILTER
SWITCH, PUSH: 3 BTN, SINGLE POLE, FILTER
SWITCH, PUSH: SINGLE BTN, SINGLE POLE,

Mfr
Code Mfr Part Number

SWITCH, PUSH: SINGLE BTN, SINGLE POLE,
SWITCH, ROTARY: DISTANCE/ DIV
SWITCH, PUSH: 2 BTN, SINGLE POLE
SWITCH, PUSH: 2 BTN, SINGLE POLE
MICROCIRCUIT, DI : BCD- TO- 7 SEG LCH/ DCDR/ DRVR
MICROCIRCUIT, DI : BCD-TO- 7 SEG LCH/ DCDR/ DRVR

DG015E1042

MICROCIRCUIT, DI : BCD- TO- 7 SEG LCH/ DCDR/ DRVR
MICROCIRCUIT, DI : BCD-TO- 7 SEG LCH/ DCDR/ DRVR
MICROCIRCUIT, DI : BCD-TO- 7 SEG LCH/ DCDR/ DRVR
MICROCIRCUIT, LI : DUAL OPERATIONALAMPLIFIER

04222
72982 8121N075X7R0103K
72982 8121N075X7R0103K
12617 3909-363-360
87034 9AS15

07263 FPT110
07263 FPT110
07263 FPT110
07263 S038487
01121 CB1035
01121 WRA1A028S203M

01121 533-9552
01121 BB2245
01121 BB2245
01121 W- 7796
01121 CB5135
01121 CB5135

01121 CB5135
01121 CB5135
01121 BB5135
32997 3386F - T04-203
01121 BB3035
01121 BB3035

01121 CB1035
02111 140-416
01121 CB2035
01121 CB2035
01121 CB2035
01121 CB9105

01121 CB2035
01121 CB1825
15454 DG125103J
71590 2KK98BC4000165

2KK98BC400016571590
71590 2KK9BBE400010

71590RECORD

71590 2KK9BBE400010
71590 2KK9CCC4000164
80009 263-0090-00
71590 2KK9CCC4000164
71590 2KK9CCC4000164

2K811CD1S47074

71590RECORD 2K811CD1S47074
29604 73-5823RD- OUT
71590 2KK98BC4000165
71590 2KK98BC4000165
27014 CD4543JA+
27014 CD4543JA+

27014 CD4543JA+
27014 CD4543JA+
27014 CD4543JA+
18324 NE5532 FE- IIB
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Component No.

A10
A1001010
A1001011
A1001014
A1001038
A10C1039

A10C1048
A1001049
A10C2016
A10C2024
A10CR1019
A1001021

A10Q1025
A1001028
A1001029
A10R1011
A10R1014
A10R1019

A10R1028
A10R1031
A10R1032
A10R1033
A10R1035
A10R1036

A10R1038
A10R1039
A10R1041
A10R1049
A10U1014
A10U1035

A10U1036
A10U1038
A10U1042
A10U1044
A10U1045
A10U1048

A10U2012
A10U2016
A10U2019
A10U2021
A10U2023
A10U2024

A10U2026
A10U2031
A10U2032

REVFEB 1982

Tektronix
Part No.

283-0167-00
283-0251-00
283-0421-00
285-1189-00
283-0195-00

283-0421-00
283-0195-00
283-0421-00
283-0421-00
152-0141-02
151-0301-00

151-0301-00
151-0301-00
151-0301-00
315-0203-00
315-0121-00
315-0333-00

315-0563-00
315-0563-00
315-0563-00
315-0563-00
321-0165-00
321-0256-00

315-0103-00
315-0333-00
315-0333-00
315-0103-00
156-1533-00
156-0876-01

156-0350-01
156-1408-01
156-0786-02
156-0366-02
156-0786-02
156-0366-02

156-0649-02
156-0649-02
156-0649-02
156-0649-02
156-0579-02
156-0579-02

156-0366-02
156-0876-01
156-0566-02

Serial / Model No.
Eff Dscont

Replaceable Electrical Parts- OF150

Name & Description

CKT BOARD ASSY: PANEL LOGIC
CAP. , FXD, CER DI : 0.1UF, 10%, 100V
CAP. , FXD, CER DI : 87 PF, 5 % , 100V
CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD, MTLZD: 0.1UF, 5 % , 100V
CAP. , FXD, CER DI : 680PF , 5 %, 50V

CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD , CER DI : 680PF , 5 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD , CER DI : 0.1UF, +80-20 % , 50V
SEMICOND DEVICE: SILICON, 30V , 150MA
TRANSISTOR: SILICON, PNP

TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, PNP
RES. , FXD, CMPSN: 20K OHM, 5% ,0.25W
RES. , FXD, CMPSN: 120 OHM, 5% , 0.25W
RES. , FXD, CMPSN: 33K OHM, 5 % , 0.25W

RES. , FXD, CMPSN: 56K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 56K OHM, 5%,0.25W
RES. , FXD , CMPSN: 56K OHM, 5% ,0.25W
RES. , FXD, CMPSN: 56K OHM,5% ,0.25W
RES., FXD, FILM: 511 OHM , 1%, 0.125W
RES. , FXD, FILM: 4.53K OHM , 1% , 0.125W

RES. , FXD, CMPSN: 10K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 33K OHM, 5 %, 0.25W
RES. , FXD, CMPSN: 33K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 10K OHM, 5%, 0.25W
MICROCIRCUIT, LI : 8 BIT ANALOGTO DIGITAL
MICROCIRCUIT, DI : HEX SCHMITT TRIGGER, SCRN

MICROCIRCUIT, DI : QUAD 2 - INPUT NAND GATE
MICROCIRCUIT, LI : TIMER, SCREENED
MICROCIRCUIT, DI : QUAD EXCLUSIVEOR GATE
MICROCIRCUIT, DI : DUAL D FLIP- FLOP, CHK
MICROCIRCUIT, DI : QUAD EXCLUSIVEOR GATE

CHKMICROCIRCUIT, DI : DUAL D FLIP- FLOP, C

MICROCIRCUIT, DI : 3 STATE HEX- NON INVT BFR
MICROCIRCUIT, DI : 3 STATE HEX- NON INVT BFR
MICROCIRCUIT, DI : 3 STATE HEX- NON INVT BFR
MICROCIRCUIT, DI : 3 STATE HEX- NON INVT BFR

SELMICROCIRCUIT, DI : DUAL 4 BIT BIN COUNTER,
SELMICROCIRCUIT, DI : DUAL 4 BIT BIN COUNTER,

MICROCIRCUIT, DI : DUAL D FLIP- FLOP, CHK
SCRNMICROCIRCUIT, DI : HEX SCHMITT TRIGGER,

MICROCIRCUIT, DI : BCD TO DECIMAL DECODER, SEL

Mfr
Code Mfr Part Number

72982 8131N145X5R0104K
72982 8121B145C0G0870J
04222 DG015E104Z
99392 C280MAH/ J100K
72982 8121N075C0G0681J

04222 DG015E104Z
72982
04222 DG015E104Z

DG015E104Z04222
01295 1N4152R
27014 2N2907A

8121N075C0G0681J

2N2907A
2N2907A

27014
27014
27014
01121

2N2907A
CB2035

01121 CB1215
01121 CB3335

01121 CB5635
01121 CB5635
01121 CB5635
01121 CB5635
91637 MFF1816G511ROF
91637 MFF1816G45300F

01121 CB1035
01121 CB3335
01121 CB3335
01121 CB1035
27014 ADC0801LCD/ A+
80009 156-0876-01

80009 156-0350-01
32293 ICM7555/ 883 - B 1P
80009 156-0786-02
80009 156-0366-02
80009 156-0786-02
80009 156-0366-02

80009 156-0649-02
80009 156-0649-02
80009 156-0649-02
80009 156-0649-02
80009 156-0579-02
80009 156-0579-02

156-0366-0280009
80009 156-0876-01
80009 156-0566-02

7-7



Replaceable Electrical Parts- OF150

Component No.

A12
A12C1016
A12C1036
A1201048
A12C1049
A12C2032

A12C2036
A12C3034
A12C4014
A12C4020
A12C4024
A12C4038

A12C4052
A12CR1040
A12CR1050
A12Q1044
A12Q1052
A12Q1054

A12Q1056
A1201058
A1202030
A12R1034
A12R1036
A12R1047

A12R1048
A12R1049
A12R1050
A12R1052
A12R1053
A12R1054

A12R1055
A12R1056
A12R2026
A12R2028
A12R2032
A12R2034

A12R2036
A12R2038
A12R2048
A12R2054
A12R3018
A12R3038

A12R4026
A12R4034
A12U1012
A12U1018
A12U1024
A12U1028

A1201034
A1201038
A1201044
A12U2012
A12U2018
A12U2024

A12U2034
A12U2038
A12U2044

7-8

Tektronix
Part No.

283-0421-00
283-0024-00
283-0768-00
283-0421-00
283-0060-00

283-0065-00
283-0421-00
283-0421-00
285-1189-00
283-0421-00
283-0421-00

283-0421-00
152-0141-02
152-0141-02
151-0302-00
151-0302-00
151-0301-00

151-0302-00
151-0302-00
151-0261-00
315-0513-00
321-0932-03
315-0513-00

315-0103-00
315-0513-00
315-0513-00
321-0295-00
321-0359-00
321-0271-00

321-0298-00
321-0266-00
321-0932-03
321-0289-06
321-0381-03
321-0356-00

321-0443-00
321-0270-07
315-0513-00
321-0266-00
315-0103-00
315-0510-00

321-0314-00
315-0513-00
156-0793-02
156-0350-05
156-0547-03
156-0545-01

156-0547-03
156-0719-01
156-0545-01
156-0350-05
156-0349-06
156-0547-03

156-1291-00
156-0719-01
156-0548-02

Serial / Model No.
Eff Dscont Name & Description

CKT BOARD ASSY: DISPLAYCONTROL
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % ,50V
CAP. , FXD,MICA D : 132PF, 1% , 500V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 100PF, 5 % , 200V

DI : 0.001UF, 5 % , 100V
DI : 0.1UF, +80-20 % , 50V

CAP. , FXD, CER
CAP. , FXD, CER
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD ,MTLZD: 0.1UF, 5 % , 100V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V

CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP

TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP,DUAL
RES. , FXD, CMPSN: 51K OHM , 5 % , 0.25W
RES., FXD , FILM: 2.5K
RES. , FXD, CMPSN: 51K

RES. , FXD, CMPSN: 10K
RES. , FXD , CMPSN: 51K
RES , FXD, CMPSN: 51K
RES. , FXD, FILM: 11.5K
RES. , FXD, FILM: 53.6K
RES. , FXD, FILM: 6.49K

OHM , 0.25 % , 0.125W
OHM , 5 % , 0.25W

OHM , 5% ,0.25W
OHM, 5 %,0.25W
OHM, 5 % , 0.25W

OHM, 1%, 0.125W
OHM, 1% , 0.125W
OHM , 1% , 0.125W

RES. , FXD, FILM: 12.4K OHM , 1% , 0.125W
RES. ,FXD, FILM: 5.76K OHM, 1% , 0.125W
RES. ,FXD, FILM: 2.5K OHM, 0.25 % , 0.125W
RES. , FXD, FILM: 10K OHM, 0.25 % , 0.125W
RES. , FXD, FILM: 90.9K OHM , 0.25% , 0.125W
RES. , FXD , FILM: 49.9K OHM, 1% , 0.125W

RES. , FXD, FILM: 402K OHM, 1%,0.125W
RES., FXD , FILM: 6.34K OHM , 0.1% , 0.125W
RES. , FXD, CMPSN: 51K OHM, 5 % , 0.25W
RES. , FXD , FILM: 5.76K OHM , 1% , 0.125W
RES. , FXD, CMPSN: 10K OHM , 5%,,0.25W
RES , FXD, CMPSN: 51 OHM , 5% , 0.25W

RES. , FXD , FILM: 18.2K OHM , 1%,,0.125W
RES. , FXD, CMPSN: 51K OHM, 5 % , 0.25W
MICROCIRCUIT, DI : DUAL 4 INPUT NAND GATE
MICROCIRCUIT, DI : QUAD 2 INPUT NAND GATE, CHK
MICROCIRCUIT, DI : QUAD 2 - INP MUX , BURN- IN
MICROCIRCUIT, DI : 12 BIT BINARY CNTR, SCRN

MICROCIRCUIT, DI : QUAD 2 - INP MUX , BURN- IN
MICROCIRCUIT, LI : 10 BIT MULTIPLYINGD / A
MICROCIRCUIT, DI : 12 BIT BINARY CNTR, SCRN
MICROCIRCUIT, DI : QUAD 2 INPUT NAND GATE, CHK
MICROCIRCUIT, DI : QUAD 2 INP NOR GATE, CHK
MICROCIRCUIT, DI : QUAD 2 - INP MUX , BURN- IN

Mfr
Code Mfr Part Number

04222 DG015E104Z
72982 8121N083Z5U0104Z
00853 D15-5F1320FO
04222 DG015E1042
72982 855-535U2J101J

805-518-25D0102J72982
04222 DG015E104Z
04222 DG015E1042
99392 C280MAH/ J100K

DG015E104Z04222
04222 DG015E104Z

04222 DG015E104Z
01295 1N4152R
01295 1N4152R
07263 S038487
07263 S038487
27014 2N2907A

07263 S038487
07263 S038487
04713 SD441
01121 CB5135
91637
01121 CB5135

MFF1816D25000C

01121 CB1035
01121 CB5135
01121 CB5135
91637 MFF1816G11501F
91637 MFF1816G53601F
91637 MFF1816G64900F

91637 MFF1816G12401F
91637 MFF1816G57600F
91637 MFF1816D25000C
91637 MFF1816C100016
91637 MFF1816D90901C
91637 MFF1816G49901F

91637 MFF1816G40202F
91637 MFF1816C63400B
01121 CB5135
91637 MFF1816G57600F
01121 CB1035
01121 CB5105

91637 MFF1816G18201F
01121 CB5135
80009 156-0793-02
80009 156-0350-05
80009 156-0547-03
04713 MC14040BCLD

MICROCIRCUIT, LI : OPERATIONALAMPL, JFET INPUT 01295
MICROCIRCUIT, LI : 10 BIT MULTIPLYINGD/ A 27014
MICROCIRCUIT, DI : 4 - BIT MAGNITUDE COMPTR, SEL 80009

80009 156-0547-03
27014 DAC1020LCD/ A+
04713 MC14040BCLD
80009 156-0350-05
80009 156-0349-06

156-0547-0380009

TL062CP/ PEP 3
DAC1020LCD/ A+
156-0548-02
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Component No.
A12U2048
A12U2054
A12U3012
A12U3018
A1203024
A1203028

A1203034
A1203038
A1203044
A1203048
A1203054

Tektronix Serial / Model No.
Part No. Eff Dscont

156-0548-02
156-0547-03
156-1152-01
156-0366-02
156-0577-02
156-0876-01

156-1341-00
156-0682-02
156-1327-00
156-0519-01
156-0349-06

Replaceable Electrical Parts-OF150

Name & Description

MICROCIRCUIT, DI : 4 - BIT MAGNITUDE COMPTR, SEL
MICROCIRCUIT, DI : QUAD 2- INP MUX , BURN- IN
MICROCIRCUIT, DI : PRCN RETRIGGERABLE, BURN- IN
MICROCIRCUIT, DI : DUAL D FLIP- FLOP,CHK
MICROCIRCUIT, DI : QUAD 2 - INP AND GATE,SEL
MICROCIRCUIT,DI : HEX SCHMITT TRIGGER, SCRN

MICROCIRCUIT, DI : 3 STATE HEX INVERTINGBFR
MICROCIRCUIT, DI : HEX D FLIP- FLOP,SEL
MICROCIRCUIT, DI : 3 STATE OCTALDFF, SCRN
MICROCIRCUIT,DI : PRESETDIVIDE-BY- N CNTR
MICROCIRCUIT,DI : QUAD 2 INP NOR GATE, CHK

Mfr
Code Mfr Part Number

80009
80009
80009
80009
27014 DM74C08
80009 156-0876-01

156-0548-02
156-0547-03
156-1152-01
156-0366-02

07263 F40098BDC
27014 MM74C174
27014 MM74C374
80009 156-0519-01
80009 156-0349-06
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Replaceable Electrical Parts- OF150

Component No.

A14
A14C1015
A14C1055
A14C2074
A1403029
A14C3042

A14C3045
A1403051
A1403074
A14CR3055
A14J1058
A14J1065

A14J1068
A1401084
A1401085
A1402082
A1403035
A14Q3085

A14Q3086
A14R1075
A14R1078
A14R1082
A14R2055
A14R2081

A14R2082
A14R2083
A14R2085
A14R3031
A14R3032
A14R3033

A14R3046
A14R3051
A14R3052
A14R3055
A14R3082
A1401025

A1401038
A14U1046
A14U2025
A14U2038
A1402053
A14U2075

A1403022
A1403042

7-10

Tektronix Serial / Model No.
Part No. Eff Dscont

283-0421-00
283-0421-00
283-0421-00
283-0339-00
283-0421-00

283-0421-00
283-0100-00
285-1096-00
152-0141-02
307-1151-00
307-1151-00

307-1151-00
151-0391-00
151-0390-00
151-0188-00
151-0301-00
151-0302-00

151-0302-00
315-0473-00
315-0473-00
315-0333-00
315-0473-00
315-0472-00

315-0474-00
315-0473-00
315-0473-00
321-0932-03
321-0289-06
321-0381-03

315-0475-00
315-0204-00
315-0510-00
315-0473-00
315-0473-00
156-0574-02

156-0574-02
156-0574-02
156-1359-01
156-1359-01
156-1359-01
156-0876-01

156-0719-01
156-1291-00

Name & Description

CKT BOARD ASSY: WAVEFORMMEMORY
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD, CER DI : 0.22UF. 10% ,50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V

CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD, CER DI : 0.0047UF, 10% , 200V
CAP. , FXD , PLSTC: 1UF, 10% , 50V
SEMICOND DEVICE: SILICON, 30V , 150MA
RES NTWK, FXD FI : 10.5M OHM , + 100%
RES NTWK, FXD FI : 10.5M OHM, + 100%

RES NTWK, FXD FI : 10.5M OHM , + 100%
PNPTRANSISTOR: SILICON,

TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN

TRANSISTOR: SILICON, NPN
RES. ,FXD, CMPSN: 47K OHM , 5% , 0.25W
RES. , FXD, CMPSN: 47K OHM, 5 % , 0.25W
RES. ,FXD, CMPSN: 33K OHM, 5%, 0.25W
RES. , FXD , CMPSN: 47K OHM , 5% , 0.25W
RES. , FXD, CMPSN: 4.7K OHM , 5 % , 0.25W

RES. , FXD, CMPSN: 470K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 47K OHM, 5% , 0.25W
RES. ,FXD, CMPSN: 47K OHM, 5% , 0.25W
RES. , FXD, FILM: 2.5K OHM, 0.25% , 0.125W
RES. , FXD , FILM: 10K OHM, 0.25%, 0.125W
RES. , FXD, FILM: 90.9K OHM, 0.25% , 0.125W

RES. , FXD, CMPSN: 4.7M OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 200K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 51 OHM, 5 % ,0.25W
RES. , FXD, CMPSN: 47K OHM, 5% , 0.25W
RES. ,FXD, CMPSN: 47K OHM, 5%, 0.25W
MICROCIRCUIT, DI : 3 - STATE QUAD D FF, CHK

MICROCIRCUIT, DI : 3 - STATE QUAD D FF, CHK
MICROCIRCUIT, DI : 3- STATE QUAD D FF , CHK
MICROCIRCUIT, DI : 1024 X 4 RAM W/ 3 STATE
MICROCIRCUIT, DI : 1024 X 4 RAM W/ 3 STATE
MICROCIRCUIT, DI : 1024 X 4 RAM W/ 3 STATE
MICROCIRCUIT, DI : HEX SCHMITT TRIGGER, SCRN

Mfr
Code Mfr Part Number

04222 DG015E104Z
04222 DG015E104Z
04222 DG015E104Z
72982 8131N075W5R224K
04222 DG015E104Z

04222 DG015E1042
56289 27303
14752 230B1B105K
01295 1N4152R
00779 1-435704- D
00779 1-435704- D

00779 1-435704-D
80009 151-0391-00
04713 SPS3414
04713 SPS6868K
27014 2N2907A
07263 S038487

07263 $038487
01121 CB4735
01121 CB4735
01121 CB3335
01121 CB4735
01121 CB4725

01121 CB4745
01121 CB4735
01121 CB4735
91637 MFF1816D25000C
91637 MFF1816C100016
91637 MFF1816D90901C

01121 CB4755
01121 CB2045
01121 CB5105
01121 CB4735
01121 CB4735
80009 156-0574-02

80009 156-0574-02
80009 156-0574-02
80009 156-1359-01
80009 156-1359-01
80009 156-1359-01
80009 156-0876-01

27014MICROCIRCUIT, LI : 10 BIT MULTIPLYINGD/ A
MICROCIRCUIT, LI : OPERATIONALAMPL, JFET INPUT 01295

DAC1020LCD/ A+
TL062CP/ PEP 3

REVFEB 1982

J

(
2:

D
11

(
2

12

D

U

€

[Z

C

D

12

J11

(

20

C

D

J



(

n

C

n

€

•

A

n

•

C

€

1

€

C

C

C

Component No.

A16
A16C1014
A16C1015
A16C1021
A16C1035
A16C1044

A16C1047
A16C1049
A16C1055
A16C1056
A16C1064
A16C1066

A16C1078
A16C2032
A16C2042
A16C2068
A16C2078
A16C3018

A16C3019
A16C3022
A16C3028
A16C3029
A16C3031
A16C3032

A16C3034
A16C3039
A16C3051
A16C3057
A16C3065
A16C3068

A16C3069
A16C3071
A16C3072
A16C3075
A16C4018
A16C4030

A16C4039
A16C4045
A16C4055
A16C4062
A16C4072
A16CR1052

A16CR1053
A16CR2029
A16CR3046
A16CR3047
A16CR3048
A16CR3049

A16CR4013
A16CR4014
A16Q1033
A16Q1076
A16Q2018
A16Q2022

A16Q2024
A16Q2026
A1602032

REVMAY 1982

Tektronix
Part No.

283-0211-00
283-0189-00
283-0119-00
283-0317-00
283-0154-00

283-0111-00
283-0238-00
283-0111-00
283-0238-00
283-0238-00
283-0154-00

283-0317-00
283-0317-00
283-0154-00
283-0154-00
283-0317-00
283-0238-00

283-0175-00
283-0238-00
283-0094-00
283-0060-00
283-0238-00
283-0175-00

283-0238-00
285-0917-00
283-0238-00
283-0175-00
283-0335-00
285-0917-00

283-0238-00
283-0158-00
283-0060-00
283-0060-00
285-1130-00
283-0157-00

283-0010-00
283-0198-00
283-0238-00
283-0164-00
283-0238-00
152-0141-02

152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0141-02

152-0141-02
152-0141-02
151-0297-00
151-0297-00
151-0406-00
151-0407-00

151-0190-00
151-0188-00
151-0297-00

Serial / Model No.
Eff Dscont Name & Description

CKT BOARD ASSY: DEFLECTIONAMPL
CAP. , FXD, CER DI : 0.1UF, 10% , 200V
CAP. , FXD, CER DI : 0.1UF, 20 % , 400V
CAP. , FXD , CER DI : 2200PF , 5 % , 200V
CAP. , FXD , CER DI : 1PF, + / - 0.1PF,500V
CAP. , FXD, CER DI : 22PF , 5 %,50V

CAP. , FXD, CER DI : 0.1UF, 20 %, 50V
CAP. , FXD, CER DI : 0.01UF, 10% ,50V
CAP. , FXD , CER DI : 0.1UF, 20 % , 50V
CAP. , FXD, CER DI : 0.01UF, 10% , 50V
CAP. , FXD, CER DI : 0.01UF, 10% , 50V
CAP. , FXD, CER DI : 22PF , 5%, 50V

CAP. , FXD , CER
CAP. , FXD, CER
CAP. , FXD, CER
CAP. , FXD, CER
CAP., FXD, CER
CAP. , FXD, CER

Replaceable Electrical Parts -OF150

DI : 1PF, +/- 0.1PF, 500V
DI : 1PF, + / -0.1PF,500V
DI : 22PF , 5%,50V
DI : 22PF , 5%,50V
DI : 1PF, + / -0.1PF,500V
DI : 0.01UF, 10% , 50V

CAP. , FXD , CER DI : 10PF, 5% ,200V
CAP. , FXD , CER DI : 0.01UF, 10% , 50V
CAP. , FXD , CER DI : 27PF, 10% , 200V
CAP. , FXD , CER DI : 100PF, 5% , 200V
CAP. , FXD, CER DI : 0.01UF, 10% , 50V
CAP. , FXD, CER DI : 10PF, 5 %, 200V

CAP. , FXD, CER DI : 0.01UF, 10% , 50V
CAP. , FXD, PLSTC: 0.0022UF , 5 % , 200V
CAP. , FXD , CER DI : 0.01UF, 10% , 50V
CAP. , FXD, CER DI : 10PF, 5% ,200V
CAP. , FXD, CER DI : 0.1UF, 20 % , 600V
CAP. , FXD, PLSTC: 0.0022UF , 5 % , 200V

CAP. , FXD , CER DI : 0.01UF, 10% , 50V
CAP. , FXD, CER DI : 1PF, 10%, 50V
CAP. , FXD, CER DI : 100PF, 5 %, 200V
CAP. , FXD, CER DI : 100PF, 5 % , 200V
CAP. , FXD , PLSTC: 0.22UF, 1% , 100V
CAP. , FXD, CER DI : 7PF, 5% ,500V

CAP. , FXD, CER DI : 0.05UF , + 100-20%, 50V
CAP. , FXD, CER DI : 0.22UF, 20 % , 50V
CAP. , FXD, CER DI : 0.01UF, 10% , 50V
CAP. , FXD, CER DI : 2.2UF, 20 % , 25V
CAP. , FXD, CER DI : 0.01UF, 10% , 50V
SEMICOND DEVICE: SILICON, 30V , 150MA

SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA

SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN

TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN

Mfr
Code Mfr Part Number

8141N210X7R0104K
8151N401X5R0104M

72982
72982
59660 855-536Y5E0222J
72982 861-518- C0K0109B
72982 8111B061C0G220J

72982 8121- N088Z5U104M
72982 8121N075X7R0103K
72982 8121- N088Z5U104M
72982 8121N075X7R0103K
72982 8121N075X7R0103K
72982 8111B061C0G220J

72982 861-518- COK0109B
72982 861-518-COK0109B
72982 8111B061C0G220J
72982 8111B061C0G220J
72982 861-518- COK0109B
72982 8121N075X7R0103K

72982 8101B210C0G0100J
72982 8121N075X7R0103K
59660 835-583 - C0G0270K
72982 855-535U2J101J
72982 8121N075X7R0103K
72982 8101B210C0G0100J

72982 8121N075X7R0103K
84411 TEK36-222-5-2
72982 8121N075X7R0103K
72982 8101B210C0G0100J
51642 UC47100Z5U824NPS
84411 TEK36-222-5-2

72982 8121N075X7R0103K
51642 100-050- NPO- 109B
72982 855-535U2J101J
72982 855-535U2J101J
50558 MH12D224F
59660 8111B064C0H0709D

56289 273C20
72982 8121N083Z5U0224M

8121N075X7R0103K72982
72982 8141N037Z5U0225M
72982 8121N075X7R0103K
01295 1N4152R

01295 1N4152R
01295 1N4152R
01295 1N4152R
01295 1N4152R
01295 1N4152R
01295 1N4152R

1N4152R
1N4152R

01295
01295
04713 ST613
04713 ST613
04713 OBD
04713 SS2456

07263 S032677
04713 SPS6868K
04713 ST613
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Replaceable Electrical Parts- OF150

Component No.

A16Q2072
A1602074
A16Q3012
A16Q3019
A16Q3028
A16Q3074

A1604032
A16R1011
A16R1022
A16R1023
A16R1024
A16R1028

A16R1035
A16R1036
A16R1037
A16R1038
A16R1044
A16R1046

A16R1048
A16R1049
A16R1053
A16R1054
A16R1055
A16R1059

A16R1064
A16R1066
A16R1071
A16R1072
A16R1073
A16R1074

A16R1075
A16R1076
A16R2012
A16R2013
A16R2015
A16R2019

A16R2021
A16R2025
A16R2026
A16R2027
A16R2029
A16R2030

A16R2031
A16R2032
A16R2033
A16R2034
A16R2035
A16R2036

A16R2044
A16R2045
A16R2046
A16R2047
A16R2051
A16R2053

A16R2054
A16R2056
A16R2061

7-12

Tektronix Serial / Model No.
Part No. Eff Dscont

151-1103-00
151-0297-00
151-0302-00
151-0302-00
151-1103-00
151-0301-00

151-0301-00
315-0101-00
311-1242-00
321-0423-00
321-0423-00
311-1243-00

322-0524-01
315-0201-00
315-0102-00
321-0233-00
311-1239-00
321-0272-00

311-1198-00
321-0360-00
321-0440-00
321-0408-00
315-0683-00
321-0374-00

311-1246-00
321-0408-00
321-0233-00
315-0102-00
315-0201-00
323-0414-00

323-0414-00
322-0524-01
315-0202-00
315-0273-00
315-0204-00
315-0105-00

315-0100-00
315-0303-00
315-0223-00
315-0752-00
321-0265-00
321-0318-00

323-0414-00
323-0414-00
315-0201-00
315-0102-00
321-0233-00
322-0524-01

321-0408-00
321-0377-00
321-0347-00
321-0335-00
315-0683-00
321-0756-00

321-0616-00
321-0286-00
321-0408-00

Name & Description

TRANSISTOR: SILICON, FE, N- CHANNEL
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, FE , N- CHANNEL
TRANSISTOR: SILICON,PNP

TRANSISTOR: SILICON, PNP
RES., FXD, CMPSN: 100 OHM , 5 %, 0.25W
RES. ,VAR, NONWIR: 200K OHM , 10% , 0.50W
RES. , FXD, FILM: 249K OHM, 1% ,0.125W
RES. , FXD, FILM: 249K OHM, 1%, 0.125W
RES. ,VAR,NONWIR: 500K OHM , 10% , 0.50W

RES.,FXD,FILM: 2.8M OHM,0.5% ,0.25W
RES. , FXD, CMPSN: 200 OHM, 5% ,0.25W
RES.,FXD, CMPSN: 1K OHM, 5%,0.25W
RES. ,FXD, FILM: 2.61K OHM, 1% , 0.125W
RES. ,VAR, NONWIR: 2.5K OHM , 10% , 0.50W
RES. , FXD , FILM: 6.65K OHM, 1%, 0.125W

RES. ,VAR, NONWIR: 20K OHM, 20 %, 0.5W
RES. ,FXD, FILM: 54.9K OHM, 1% , 0.125W
RES. , FXD, FILM: 374K OHM , 1% ,0.125W
RES. ,FXD,FILM: 174K OHM, 1% , (,0.125W
RES. , FXD, CMPSN: 68K OHM, 5 % , 0.25W
RES. , FXD,FILM: 76.8K OHM, 1% , 0.125W

RES. , VAR,NONWIR: 50K OHM, 10% , 0.50W
RES.,FXD,FILM: 174K OHM, 1%, 0.125W
RES. , FXD, FILM: 2.61K OHM, 1% , (, 0.125W
RES. ,FXD, CMPSN: 1K OHM, 5%, 0.25W
RES. , FXD, CMPSN: 200 OHM, 5 % ,0.25W
RES. , FXD, FILM: 200K OHM, 1% , 0.50W

RES. , FXD,FILM: 200K OHM, 1%,0.50W
RES. , FXD, FILM: 2.8M OHM, 0.5% , 0.25W
RES., FXD, CMPSN: 2K OHM, 5 %,0.25W
RES. ,FXD, CMPSN: 27K OHM,5 %, 0.25W
RES. , FXD, CMPSN: 200K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 1M OHM , 5%, 0.25W

RES. , FXD, CMPSN: 10 OHM, 5% ,0.25W
RES. , FXD, CMPSN: 30K OHM, 5%, 0.25W
RES. , FXD, CMPSN: 22K OHM, 5% , 0.25W
RES. , FXD, CMPSN: 7.5K OHM, 5% ,0.25W
RES.,FXD, FILM: 5.62K OHM, 1%,0.125W
RES. ,FXD, FILM: 20K OHM , 1%,0.125W

RES. , FXD, FILM: 200K OHM , 1% , 0.50W
RES. , FXD, FILM: 200K OHM, 1% , 0.50W
RES. , FXD, CMPSN: 200 OHM, 5 % ,0.25W
RES. ,FXD, CMPSN: 1K OHM,5% , 0.25W
RES. , FXD , FILM: 2.61K OHM, 1% , 0.125W
RES. , FXD, FILM: 2.8M OHM , 0.5% , 0.25W

RES. , FXD, FILM: 174K OHM , 1% , 0.125W
RES. , FXD, FILM: 82.5K OHM , 1% , 0.125W
RES. ,FXD, FILM: 40.2K OHM, 1%,0.125W
RES. , FXD, FILM: 30.1K OHM , 1% , 0.125W
RES. , FXD, CMPSN: 68K OHM, 5 %,0.25W
RES. , FXD, FILM: 50K OHM, 1%,0.125W

RES. , FXD , FILM: 52.6K OHM, 1%, 0.125W
RES. , FXD, FILM: 9.31K OHM , 1% , 0.125W
RES. , FXD, FILM: 174K OHM , 1% , 0.125W

Mfr
Code Mfr Part Number

18324 SD210EE
04713 ST613
07263 S038487
07263 5038487
18324 SD210EE
27014 2N2907A

27014 2N2907A
01121 CB1015
02111 63X- 204 - T602
91637 MFF1816G24902F
91637 MFF1816G24902F
73138 72-34-0

91637 HFF143G28003D
01121
01121 CB1025

CB2015

91637 MFF1816G26100F
73138 72-26-0
91637 MFF1816G66500F

73138
91637 MFF1816G54901F
91637 MFF1816G37402F
91637 MFF1816G17402F
01121 CB6835
91637 MFF1816G76801F

72-29-0

02111 63X- 503 -T602
91637 MFF1816G17402F
91637 MFF1816G26100F
01121 CB1025

CB201501121
75042 CECTO- 2003F

75042 CECTO- 2003F
91637 HFF143G28003D
01121 CB2025
01121 CB2735
01121 CB2045
01121 CB1055

01121 CB1005
01121 CB3035
01121 CB2235
01121 CB7525
91637 MFF1816G56200F
91637 MFF1816G20001F

75042 CECTO- 2003F
75042 CECTO- 2003F
01121 CB2015
01121 CB1025
91637 MFF1816G26100F
91637 HFF143G28003D

91637 MFF1816G17402F
91637 MFF1816G82501F
91637 MFF1816G40201F
91637 MFF1816G30101F
01121 CB6835
24546 NA55D5002F

91637 MFF1816G52601F
91637 MFF1816G93100F
91637 MFF1816G17402F

(3)

U

J

C

||

C

J

C

|

C

C

U



€

n

n

€

n

n

€

•

7

‚

Component No.
A16R2062
A16R2071
A16R2072
A16R2073
A16R2074
A16R3012

A16R3013
A16R3014
A16R3015
A16R3021
A16R3022
A16R3023

A16R3024
A16R3025
A16R3026
A16R3027
A16R3031
A16R3032

A16R3033
A16R3034
A16R3035
A16R3036
A16R3037
A16R3044

A16R3045
A16R3046
A16R3047
A16R3051
A16R3052
A16R3056

A16R3057
A16R3058
A16R3059
A16R3060
A16R3064
A16R3065

A16R3071
A16R3072
A16R3074
A16R3075
A16R3076
A16R3077

A16R4012
A16R4022
A16R4023
A16R4027
A16R4035
A16R4037

A16R4038
A16R4041
A16R4045
A16R4046
A16R4062
A16R4070

A16R4073
A16RT3053
A16U1062

Tektronix
Part No.

321-0305-00
315-0201-00
315-0102-00
321-0233-00
322-0524-01
317-0913-00

315-0221-00
315-0102-00
315-0103-00
311-0607-00
315-0221-00
315-0513-00

315-0273-00
315-0203-00
315-0333-00
315-0470-00
321-0260-03
321-0318-00

321-0318-00
321-0446-00
321-0446-00
321-0510-00
321-0510-00
321-0370-00

321-0370-00
321-0378-00
321-0378-00
321-0281-00
321-0220-00
321-0385-00

321-0631-03
321-0356-00
321-0350-00
315-0753-00
321-0756-03
321-0631-03

321-0260-03
315-0271-00
315-0273-00
315-0393-00
311-0607-00
315-0470-00

317-0273-00
321-0289-07
321-0289-07
315-0271-00
315-0393-00
315-0683-00

321-0335-00
315-0823-00
315-0513-00
321-0370-00
315-0100-00
321-0289-07

321-0289-07
307-0124-00
156-1291-00

Serial / Model No.
Eff Dscont

4

Replaceable Electrical Parts-OF150

Name & Description

RES. , FXD, FILM: 14.7KOHM , 1% , 0.125W
RES. , FXD, CMPSN: 200 OHM,5% , 0.25W
RES. , FXD, CMPSN: 1K OHM, 5 %,0.25W
RES. , FXD, FILM: 2.61K OHM,1%,0.125W
RES. , FXD, FILM: 2.8M OHM , 0.5% , 0.25W
RES. , FXD, CMPSN: 91K OHM, 5 % , 0.125W

RES.,FXD, CMPSN: 220 OHM, 5 %,0.25W
RES. , FXD, CMPSN: 1K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 10K OHM, 5%, 0.25W
RES. ,VAR, NONWIR: 10K OHM , 10% , 0.50W
RES. , FXD, CMPSN: 220 OHM, 5%, 0.25W
RES. , FXD,CMPSN: 51K OHM, 5% ,0.25W

RES. , FXD,CMPSN: 27K OHM, 5%, 0.25W
RES. , FXD , CMPSN: 20K OHM, 5%,0.25W
RES. , FXD, CMPSN: 33K OHM, 5% ,0.25W
RES. , FXD, CMPSN: 47 OHM, 5% ,0.25W
RES., FXD, FILM: 4.99K OHM , 0.25%, 0.125W
RES.,FXD, FILM: 20K OHM , 1% , 0.125W

RES., FXD, FILM: 20K OHM, 1%, 0.125W
RES. , FXD, FILM: 432K OHM , 1%,0.125W
RES., FXD, FILM: 432K OHM, 1%, 0.125W
RES. , FXD, FILM: 2M OHM, 1%,0.125W
RES. , FXD,FILM: 2M OHM, 1% ,0.125W
RES., FXD,FILM: 69.8K OHM, 1%, 0.125W

RES. , FXD, FILM: 69.8K OHM, 1% , 0.125W
RES. , FXD, FILM: 84.5K OHM , 1% , 0.125W
RES. , FXD, FILM: 84.5K OHM , 1% , 0.125W
RES. , FXD, FILM: 8.25K OHM, 1% ,0.125W
RES. , FXD, FILM: 1.91KOHM, 1% , 0.125W
RES., FXD, FILM: 100K OHM, 1% , 0.125W

RES. , FXD,FILM: 12.5K OHM , 0.25W, 0.125W
RES., FXD,FILM: 49.9K OHM , 1% ,0.125W
RES. , FXD, FILM: 43.2K OHM , 1% , 0.125W
RES. ,FXD,CMPSN: 75K OHM,5 %, (,0.25W
RES., FXD, FILM: 50K OHM, 0.25%,0.125W
RES. , FXD, FILM: 12.5K OHM, 0.25W , 0.125W

RES. ,FXD, FILM: 4.99K OHM, 0.25% , 0.125W
RES. , FXD, CMPSN: 270 OHM , 5% ,0.25W
RES.,FXD, CMPSN: 27K OHM, 5 %, 0.25W
RES. , FXD, CMPSN: 39K OHM, 5 %,0.25W
RES. , VAR, NONWIR: 10K OHM, 10% , 0.50W
RES.,FXD, CMPSN: 47 OHM , 5%, 0.25W

RES. , FXD, CMPSN: 27K OHM, 5% ,,0.125W
RES.,FXD,FILM: 10K OHM, 0.1% , 0.125W
RES. , FXD, FILM: 10K OHM, 0.1%, 0.125W
RES.,FXD, CMPSN: 270 OHM, 5 %, 0.25W
RES. , FXD, CMPSN: 39K OHM, 5 % ,0.25W
RES. , FXD, CMPSN: 68K OHM, 5 %, 0.25W

RES. , FXD, FILM: 30.1K OHM, 1%,0.125W
RES. , FXD, CMPSN: 82K OHM, 5 % ,0.25W
RES. , FXD, CMPSN: 51K OHM, 5 % , 0.25W
RES. , FXD, FILM: 69.8K OHM, 1% , 0.125W
RES. , FXD,CMPSN: 10 OHM, 5 %,0.25W
RES. , FXD, FILM: 10K OHM, 0.1% , 0.125W

Mfr
Code Mfr Part Number

91637 MFF1816G14701F
01121 CB2015

CB102501121
91637
91637
01121 BB9135

MFF1816G26100F
HFF143G28003D

01121 CB2215
01121 CB1025
01121 CB1035
73138 82-25-2
01121 CB2215
01121 CB5135

01121 CB2735
01121 CB2035
01121 CB3335
01121 CB4705
24546 NC55C4991C
91637 MFF1816G20001F

91637 MFF1816G20001F
91637 MFF1816G43202F
91637 MFF1816G43202F
91637 HFF188G20003F
91637 HFF188G20003F
91637 MFF1816G69801F

91637 MFF1816G69801F
91637 MFF1816G84501F
91637 MFF1816G84501F
91637 MFF1816G82500F
91637 MFF1816G19100F
91637 MFF1816G10002F

91637 MFF1816D12501C
91637 MFF1816G49901F
91637 MFF1816G43201F
01121
91637 MFF1816D50001C
91637 MFF1816D12501C

CB7535

24546 NC55C4991C
01121 CB2715
01121 CB2735
01121 CB3935
73138 82-25-2
01121 CB4705

01121 BB2735
91637 MFF1816C10001B
91637 MFF1816C10001B
01121 CB2715
01121 CB3935
01121 CB6835

RES. , FXD , FILM: 10K OHM, 0.1% ,0.125W 91637
RES. , THERMAL: 5K OHM, 10% 50157
MICROCIRCUIT, LI : OPERATIONALAMPL, JFET INPUT 01295

91637 MFF1816G30101F
01121 CB8235
01121 CB5135
91637 MFF1816G69801F
01121 CB1005
91637 MFF1816C10001B

MFF1816C10001B
1D1618
TL062CP/ PEP 3
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Replaceable Electrical Parts € OF150

Component No.
A16U2046
A16U2055
A16U3022
A16U3032
A16U4042
A16U4051

A16U4066
A16VR1018
A16VR1036
A16VR1072
A16VR2033
A16VR2071

A18
A18R1010

7-14

Tektronix Serial / Model No.
Part No. Eff Dscont

156-1291-00
156-0514-01
156-1291-00
156-1291-00
156-0644-03
156-1291-00

156-1291-00
152-0247-00
152-0662-00
152-0662-00
152-0662-00
152-0662-00

K KA M
308-0079-00

Mfr
CodeName & Description

MICROCIRCUIT, LI : OPERATIONALAMPL, JFET INPUT 01295
MICROCIRCUIT, DI : DIFF 4 - CHANNEL MUX , SEL 80009
MICROCIRCUIT, LI : OPERATIONALAMPL, JFET INPUT 01295
MICROCIRCUIT, LI : OPERATIONALAMPL, JFET INPUT 01295
MICROCIRCUIT, DI : QUAD BILATERALSW, BURN- IN 80009
MICROCIRCUIT, LI : OPERATIONALAMPL, JFET INPUT 01295

CKT BOARD ASSY: MOTHER
RES. , FXD,WW : 117OHM , 5 % , 5W

Mfr Part Number

TL062CP/ PEP 3
156-0514-01
TL062CP/ PEP 3
TL062CP/ PEP 3
156-0644-03
TL062CP/ PEP 3

04713
04713 SZG195

MICROCIRCUIT, LI : OPERATIONALAMPL, JFET INPUT 01295
SEMICOND DEVICE: ZENER, 0.4W, 150V, 5%
SEMICOND DEVICE: ZENER, 0.4W, 5V, 1%
SEMICOND DEVICE: ZENER, 0.4W, 5V, 1%
SEMICOND DEVICE: ZENER, 0.4W, 5V, 1%
SEMICOND DEVICE: ZENER, 0.4W, 5V , 1%

04713 SZG195
04713 SZG195
04713 SZG195

TL062CP/ PEP 3
SZG275K1RL

91637 RS5-K117ROJ
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Component No.

A20
A20C2025
A20C2031
A20C2032
A20C2051
A20C2053

A20C2055
A20C2056
A20C2065
A20C2073
A20C2077
A20C2081

A20C2083
A20C3012
A20C3022
A20C3032
A20C3033
A20C3066

A20C3075
A20CR1051
A20CR1052
A20CR1053
A20CR1054
A20CR3011

A20CR3012
A20Q3021
A20Q3022
A20R1034
A20R1035
A20R1041

A20R1042
A20R1043
A20R1044
A20R1061
A20R1062
A20R1065

A20R1073
A20R2031
A20R2032
A20R2033
A20R2044
A20R2045

A20R2046
A20R2051
A20R2052
A20R2053
A20R2054
A20R2066

A20R2074
A20R2075
A20R3011
A20R3012
A20R3013
A20R3014

A20R3021
A20R3022
A20R3023

REVMAY 1982

Tektronix
Part No.

283-0175-00
290-0536-00
290-0536-00
283-0330-00
283-0330-00

283-0330-00
281-0610-00
285-0627-00
285-1188-00
285-1187-00
283-0220-00

285-1048-00
283-0330-00
283-0175-00
283-0177-00
283-0177-00
283-0032-00

285-0651-01
153-0044-00
153-0044-00
153-0044-00
153-0044-00
152-0141-02

152-0141-02
151-0195-00
151-0195-00
321-0289-00
321-0289-00
321-0094-00

315-0390-00
315-0390-00
315-0820-00
321-0197-00
321-0088-00
321-0200-00

311-1236-00
321-0260-00
321-0631-00
321-0281-00
321-0260-00
321-0631-00

321-0281-00
321-0289-00
321-0215-00
321-0510-00
321-0215-00
321-0243-00

321-0306-00
321-0341-00
321-0289-00
321-0331-00
315-0273-00
321-0289-00

321-0289-00
321-0324-00
321-0296-00

Serial / Model No.
Eff Dscont Name & Description

CKT BOARD ASSY: SAMPLER
CAP. , FXD , CER DI : 10PF, 5% , 200V
CAP. , FXD, ELCTLT: 10UF, 20 % , 25V
CAP. , FXD, ELCTLT: 10UF, 20 %, 25V
CAP. , FXD, CER DI : 100PF, 5 %,50V
CAP. , FXD, CER DI : 100PF, 5%, 50V

Replaceable Electrical Parts- OF150

CAP. , FXD, CER DI : 100PF, 5 % , 50V
CAP. , FXD, CER DI : 2.2PF,+/- 0.1PF, 500V
CAP. , FXD, PLSTC: 0.0033UF , 5 % , 100V
CAP. , FXD,MTLZD: 0.082UF , 5% , 100V
CAP. , FXD , MTLZD: 0.47UF, 10% , 100V
CAP. , FXD, CER DI : 0.01UF, 20 % ,50V

CAP. , FXD, PLSTC: 2UF , 5 % , 100V
CAP. , FXD, CER DI : 100PF, 5 % ,50V
CAP. , FXD , CER DI : 10PF, 5%, 200V
CAP. , FXD, CER DI : 1UF, + 80-20 %, 25V
CAP. , FXD, CER DI : 1UF, +80-20 % , 25V
CAP. , FXD, CER DI : 470PF, 5 %, 500V

, 100VCAP. , FXD, PLSTC: 0.0017UF, 5 % , 1
SEMICOND DVC SE : SIGNAL, MATCHED
SEMICOND DVC SE : SIGNAL,MATCHED
SEMICOND DVC SE : SIGNAL, MATCHED
SEMICOND DVC SE : SIGNAL, MATCHED
SEMICOND DEVICE: SILICON, 30V , 150MA

SEMICOND DEVICE: SILICON, 30V , 150MA
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
RES. , FXD , FILM: 10K OHM , 1% , 0.125W
RES. , FXD, FILM: 10K OHM ,1% , 0.125W
RES. , FXD , FILM: 93.1 OHM , 1% , 0.125W

,0.25WRES. , FXD, CMPSN: 39 OHM, 5%, (
RES. , FXD , CMPSN: 39 OHM, 5% , 0.25W
RES. , FXD , CMPSN: 82 OHM, 5 % ,0.25W
RES. , FXD , FILM: 1.1KOHM , 1%,0.125W
RES. , FXD, FILM: 80.6 OHM , 1% , 0.125W
RES. , FXD, FILM: 1.18KOHM, 1% , 0.125W

RES. , VAR, NONWIR: 250 OHM , 10% , 0.50W
RES. , FXD, FILM: 4.99K OHM, 1% , 0.125W

,0.125WRES. , FXD, FILM: 12.5K OHM , 1% , (
RES. , FXD, FILM: 8.25K OHM , 1% , 0.125W
RES. , FXD , FILM: 4.99K OHM , 1% , 0.125W
RES. , FXD, FILM: 12.5K OHM , 1% , 0.125W

,0.125WRES. , FXD , FILM: 8.25K OHM, 1% ,
RES. , FXD , FILM: 10K OHM, 1% , 0.125W
RES. , FXD , FILM: 1.69K OHM , 1% , 0.125W
RES. , FXD, FILM: 2M OHM , 1% , 0.125W
RES. , FXD, FILM: 1.69K OHM , 1% , 0.125W
RES. , FXD, FILM: 3.32K OHM, 1% , 0.125W

RES. , FXD, FILM: 15K OHM , 1% , 0.125W
RES. , FXD , FILM: 34.8K OHM, 1% , 0.125W

RES. , FXD , FILM: 10K OHM , 1% , 0.125W
RES. , FXD , FILM : 27.4K OHM , 1% , 0.125W
RES. , FXD , CMPSN: 27K OHM , 5%, 0.25W
RES. , FXD , FILM: 10K OHM , 1% , 0.125W

RES. , FXD, FILM: 10K OHM , 1% , 0.125W
RES. , FXD, FILM: 23.2K OHM , 1% , 0.125W
RES. , FXD , FILM: 11.8KOHM, 1% , 0.125W

Mfr
Code Mfr Part Number

8101B210COGO100J72982
90201 TDC106M025FL
90201 TDC106M025FL
51642 150-050- NPO- 101J
51642 150-050- NPO- 101J

51642 150-050- NP0-101J
59660 374-018C0J0229B
56289 410P33251
99392 C280 MAH/ J82K
55112 160.47 10 100F
72982 8121N075X7R0103M

56289 LP66A1B205J002
51642 150-050- NP0-101J
72982 8101B210C0G0100J
56289 27305
56289 273C5
72982 0831085Z5E00471J

84411 TEK44-172551
80009 153-0044-00
80009 153-0044-00

153-0044-0080009
80009 153-0044-00
01295 1N4152R

01295 1N4152R
80009 151-0195-00
80009 151-0195-00
91637 MFF1816G10001F
91637 MFF1816G10001F
91637 MFF1816G93R10F

01121 CB3905
01121 CB3905
01121 CB8205
91637 MFF1816G11000F
91637 MFF1816G80R60F
91637 MFF1816G11800F

73138 72-22-0
91637 MFF1816G49900F
91637 MFF1816G12501F
91637 MFF1816G82500F
91637 MFF1816G49900F
91637 MFF1816G12501F

91637 MFF1816G82500F
91637 MFF1816G10001F
91637 MFF1816G16900F
91637 HFF188G20003F
91637 MFF1816G16900F
91637 MFF1816G33200F

91637 MFF1816G15001F
91637 MFF1816G34801F
91637 MFF1816G10001F
91637 MFF1816G27401F
01121 CB2735
91637 MFF1816G10001F

91637 MFF1816G10001F
91637 MFF1816G23201F
91637 MFF1816G11801F
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Replaceable Electrical Parts-OF150

Component No.

A20R3024
A20R3025
A20R3026
A20R3027
A20R3067
A20R3068

A20RT1054
A20U1059
A20U2041
A20U2065
A20U2066
A20U3031

A20U3032

7-16

Tektronix
Part No.

321-0289-00
321-0398-00
321-0245-00
321-0638-00
321-0290-00
321-0290-00

307-0126-00
156-1149-01
156-0495-02
156-1303-00
156-1149-01
156-1150-01

156-0991-01

Serial / Model No.
Eff Dscont Name & Description

RES., FXD, FILM: 10K OHM, 1%, 0.125W
RES. , FXD,FILM: 137K OHM , 1% , 0.125W
RES. , FXD, FILM: 3.48K OHM , 1% , 0.125W
RES. , FXD, FILM: 7.96K OHM , 1% , 0.125W
RES. , FXD , FILM: 10.2K OHM , 1% , 0.125W
RES. , FXD, FILM: 10.2K OHM, 1% , 0.125W

RES ,THERMAL: 100 OHM, 10%
MICROCIRCUIT, LI : OPER AMPL, JFET, BURN- IN
MICROCIRCUIT, LI : QUAD OPNL AMPL, SELECTED
MICROCIRCUIT, LI : DMOS FET QUAD ANALOG SW
MICROCIRCUIT, LI : OPER AMPL, JFET,BURN- IN
MICROCIRCUIT,LI : VOLTAGEREGULATOR, NEGATIVE

MICROCIRCUIT,LI : VOLTAGEREGULATOR, SCRN

Mfr
Code Mfr Part Number

91637 MFF1816G10001F
91637 MFF1816G13702F
91637 MFF1816G34800F
24546 NA55D7961F
91637 MFF1816G10201F

MFF1816G10201F91637

2D21-101- D
LF351N/ A+

14193
27014
01295 LM324J4
80009 156-1303-00
27014 LF351N/ A+
80009 156-1150-01

04713 MC78L05ACPD

REVMAY 1982
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Component No.
A22
A22C1011
A2201012
A2201013
A22C1014
A22C1026

A22C1027
A22C2011
A2202012
A22C2015
A22C2017
A22CR2011

A2201011
A22Q1013
A22Q1015
A22R1011
A22R1012
A22R1013

A22R1014
A22R1015
A22R1016
A22R1017
A22R1018
A22R1025

A22R1026
A22R2015
A22R2016
A22R2017
A22R2018
A22T1011

A22T1012
A22T1025
A2202025
A22U2033

(8)

Tektronix
Part No.

283-0196-00
283-0196-00
283-0193-00
283-0193-00
283-0139-00

283-0139-00
283-0339-00
283-0204-00
283-0339-00
283-0111-00
152-0322-00

151-0271-00
151-0441-00
151-0411-00
315-0103-00
315-0472-00
315-0472-00

315-0102-00
315-0472-00
315-0332-00
317-0160-00
317-0160-00
317-0821-00

317-0821-00
315-0203-00
315-0101-00
315-0510-00
315-0101-00
120-1394-00

120-1397-00
120-1396-00
156-0800-01
156-0800-01

Serial / Model No.
Eff Dscont

Replaceable Electrical Parts- OF150

Name & Description
CKT BOARD ASSY: STROBE GENERATOR
CAP. , FXD, CER DI : 270PF, 10%, 50V
CAP. , FXD, CER DI : 270PF, 10% , 50V
CAP. , FXD, CER DI : 510PF, 2 % , 100V
CAP. , FXD, CER DI : 510PF, 2 % , 100V
CAP. , FXD, CER DI : 150PF, 20 % , 50V

CAP. , FXD, CER
CAP. , FXD, CER
CAP. , FXD, CER

DI : 150PF, 20 % , 550V
DI : 0.22UF. 10%, 50V
DI : 0.01UF,20 % ,50V

CAP. , FXD, CER DI : 0.22UF.10% , 50V
CAP. , FXD, CER DI : 0.1UF, 20 % , 50V
SEMICOND DEVICE: SILICON, 15V, HOT CARRIER

TRANSISTOR: SILICON,PNP
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
RES. , FXD, CMPSN: 10K OHM, 5 % , 0.25W
RES. , FXD , CMPSN: 4.7K OHM, 5 %, 0.25W
RES. , FXD, CMPSN: 4.7K OHM, 5 %, 0.25W

RES. , FXD, CMPSN: 1K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 4.7K OHM, 5% ,0.25W
RES. , FXD, CMPSN: 3.3K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 16 OHM , 5 %,0.125W
RES. , FXD, CMPSN: 16 OHM, 5 %,0.125W
RES., FXD, CMPSN: 820 OHM, 5 % ,0.125W

RES. , FXD, CMPSN: 820 OHM, 5 %, 0.125W
RES. , FXD , CMPSN: 20K OHM, 5 %, 0.25W
RES. , FXD, CMPSN: 100 OHM, 5 %,0.25W
RES. , FXD, CMPSN: 51 OHM, 5% ,0.25W
RES. , FXD, CMPSN: 100 OHM , 5 % , 0.25W
TRANSFORMER, RF: TOROID

TRANSFORMER, RF: TOROID
TRANSFORMER, RF : TOROID
MICROCIRCUIT,DI : QUAD LATCH,SCRN
MICROCIRCUIT, DI : QUAD LATCH, SCRN

Mfr
Code Mfr Part Number

72982 8101B057X7R0271K
72982 8101B057X7R0271K
72982 8121N130C0G0511G
72982 8121N130C0G0511G
51642 W100-050-X5F151M

51642 W100-050- X5F151M
72982 8131N075W5R224K
72982 8121N061Z5U0103M
72982 8131N075W5R224K
72982 8121- N088Z5U104M
50434 5082-2672

04713 SPS8236
04713 SRF501
80009 151-0411-00
01121 CB1035
01121 CB4725
01121 CB4725

01121 CB1025
01121 CB4725
01121 CB3325
01121 BB1605
01121 BB1605
01121 BB8215

01121 BB8215
01121 CB2035
01121
01121
01121 CB1015

CB1015
CB5105

80009 120-1394-00

80009 120-1397-00
80009 120-1396-00
04713 MC14042BCLD
04713 MC14042BCLD
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Replaceable Electrical Parts- OF150

Component No.

A24
A24C1031
A24C1034
A24C1035
A2401037
A24C1038

A24C1039
A24C2012
A24C2014
A24C2015
A24C2021
A24C2025

A24C2026
A24C2038
A24C2039
A24C2044
A24C2045
A24C3014

A24C3015
A24C3025
A24C3026
A24C3027
A24C3034
A24C3035

A24CR1014
A24CR1017
A24CR1039
A24CR1046
A24CR2015
A24CR2023

A24CR3035
A2401025
A24Q2013
A24Q2015
A24Q2025
A24Q2026

A24Q2033
A24Q3013
A24Q3024
A24R1011
A24R1012
A24R1013

A24R1014
A24R1015
A24R1016
A24R1017
A24R1018
A24R1019

A24R1022
A24R1023
A24R1024
A24R1025
A24R1026
A24R1027

A24R1028
A24R1029
A24R1031

7-18

Tektronix
Part No.

283-0032-00
283-0177-00
283-0645-00
283-0167-00
283-0238-00

290-0512-00
285-0627-00
283-0154-00
283-0330-00
285-1048-00
283-0177-00

283-0032-00
283-0238-00
290-0512-00
283-0177-00
283-0177-00
281-0618-00

283-0177-00
283-0177-00
290-0512-00
283-0177-00
290-0512-00
283-0177-00

155-0249-00
152-0322-00
152-0141-02
152-0141-02
152-0141-02
152-0141-02

152-0141-02
151-1032-02
151-0216-00
151-1078-00
151-0219-00
151-0232-00

151-0261-00
151-0216-00
151-0192-00
321-0135-00
321-0367-00
321-0097-00

311-1241-00
321-0216-00
311-1245-00
321-0481-00
325-0046-00
321-0481-00

321-0231-00
321-0481-00
311-1238-00
321-0392-00
311-1239-00
321-0414-00

321-0292-00
321-0481-00
311-1241-00

Serial / Model No.
Eff Dscont Name & Description.

CKT BOARD ASSY: OUTPUT LOG AMP
CAP. ,FXD, CER DI : 470PF, 5 %, 500V
CAP. , FXD, CER DI : 1UF, +80-20 %, 25V
CAP. , FXD, MICA D : 790PF, 1% , 100V
CAP. , FXD, CER DI : 0.1UF, 10% , 100V
CAP. , FXD, CER DI : 0.01UF, 10% ,50V

CAP. , FXD, ELCTLT: 22UF , 20 %, 15V
CAP. , FXD, PLSTC: 0.0033UF , 5 % , 100V
CAP. , FXD , CER DI : 22PF , 5%, 50V
CAP. , FXD, CER DI : 100PF,5 %, 50V
CAP. , FXD, PLSTC: 2UF , 5 % ,1100V
CAP. , FXD, CER DI : 1UF, +80-20 % , 25V

FCAP. ,. , FXD, CER DI : 470PF, 5 % , 500V
CAP. , FXD, CER DI : 0.01UF, 10% , 50V
CAP. , FXD, ELCTLT: 22UF , 20 % , 15V
CAP. , FXD, CER DI : 1UF, +80-20 % , 25V
CAP. , FXD, CER DI : 1UF, +80-20 % , 25V
CAP. , FXD , CER DI : 4.7PF, + / -0.5PF, 200V

CAP. , FXD , CER DI : 1UF, +80-20 %,25V
CAP. , FXD, CER DI : 1UF, +80-20 % , 25V
CAP. , FXD, ELCTLT: 22UF , 20 %, 15V
CAP. , FXD, CER DI : 1UF, +80-20 % , 25V
CAP. , FXD, ELCTLT: 22UF , 20 % , 15V
CAP. , FXD , CER DI : 1UF, +80-20 % , 25V

MICROCIRCUIT, LI : DIODE ARRAY
SEMICOND DEVICE: SILICON, 15V, HOT CARRIER
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA

SEMICOND DEVICE: SILICON, 30V , 150MA
TRANSISTOR: FE, SI PRESTRESSED& TESTED
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, JFE, N- CHANNEL
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN,DUAL

TRANSISTOR: SILICON, PNP, DUAL
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN , SEL FROM MPS6521
RES. , FXD , FILM: 249 OHM , 1% , 0.125W
RES. , FXD, FILM: 64.9K OHM , 1% , 0.125W
RES. , FXD, FILM: 100 OHM , 1%, 0.125W

RES. ,VAR, NONWIR: 100K OHM, 10% , 0.5W
RES. , FXD , FILM: 1.74KOHM , 1% , 0.125W
RES. , VAR, NONWIR: 10K OHM, 10% , 0.50W
RES. , FXD , FILM: IM OHM, 1%, 0.125W
RES. , FXD, FILM: 9.9MEG OHM, 1% , 0.25W
RES , FXD, FILM: 1M OHM , 1% , 0.125W

RES. , FXD, FILM: 2.49K OHM , 1% , 0.125W
RES. , FXD, FILM: IM OHM, 1%, 0.125W
RES. , VAR, NONWIR: 5K OHM , 10% , 0.50W
RES. , FXD, FILM: 118KOHM , 1% , 0.125W
RES. , VAR, NONWIR: 2.5K OHM , 10% , 0.50W
RES. , FXD , FILM: 200K OHM , 1% , 0.125W

RES. , FXD , FILM: 10.7KOHM , 1% , 0.125W
RES. , FXD, FILM: 1M OHM , 1% ,0.125W
RES. , VAR, NONWIR: 100K OHM , 10%, 0.5W

Mfr
Code Mfr Part Number

72982 083108525E00471J
56289 273C5
00853 D151E791FO
72982 8131N145X5R0104K
72982 8121N075X7R0103K

56289 196D226X0015KA1
56289 410P33251
72982 8111B061C0G220J
51642 150-050- NPO- 101J
56289 LP66A1B205J002
56289 27305

72982 0831085Z5E00471J
72982 8121N075X7R0103K
56289 196D226X0015KA1
56289
56289
59660 374-018COHO-479D

273C5
273C5

56289 273C5
56289 27305
56289 196D226X0015KA1
56289 273C5
56289
56289

196D226X0015KA1
27305

156-0249-0080009
50434 5082-2672
01295 1N4152R
01295 1N4152R
01295 1N4152R
01295 1N4152R

01295 1N4152R
80009 151-1032-02
04713 SPS8803
17856 J2133
07263 S022650
07263 SP12141

04713 SD441
04713 SPS8803
04713 SPS8801
91637 MFF1816G249ROF
91637 MFF1816G64901F
91637 MFF1816G100ROF

32997 3386X - T07-104
91637 MFF1816G17400F
73138 72-28-0
24546 NA4D1004F
03888 PME62 9.9M 1%
24546 NA4D1004F

91637 MFF1816G24900F
24546 NA4D1004F
73138 72-27-0
91637 MFF1816G11802F
73138
91637

72-26-0
MFF1816G20002F

91637 MFF1816G10701F
24546 NA4D1004F
32997 3386X - T07-104
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Component No.

A24R1032
A24R1033
A24R1034
A24R1035
A24R1036
A24R1037

A24R1038
A24R2010
A24R2011
A24R2013
A24R2014
A24R2015

A24R2020
A24R2021
A24R2022
A24R2023
A24R2024
A24R2025

A24R2026
A24R2027
A24R2028
A24R2029
A24R2031
A24R2032

A24R2034
A24R2035
A24R2036
A24R2038
A24R2043
A24R2045

A24R2046
A24R2047
A24R3011
A24R3014
A24R3015
A24R3016

A24R3017
A24R3019
A24R3022
A24R3025
A24R3026
A24R3027

A24R3028
A24R3029
A24R3031
A24R3032
A24R3033
A24R3034

A24R3035
A24R3036
A24U1011
A24U1043
A24U1045
A24U2020

A24U2026
A24U2029
A24U2038

REVMAY 1982

Tektronix
Part No.

321-0481-00
321-0481-00
321-0265-00
321-0260-00
321-0385-00
321-0298-00

321-0208-00
325-0046-00
321-0329-00
321-0334-00
321-0193-00
321-0268-00

321-0127-00
321-0231-00
321-0356-00
315-0101-00
321-0132-00
321-0452-00

321-0275-00
321-0402-00
321-0088-00
321-0308-00
321-0318-00
321-0318-00

321-0342-00
321-0351-00
321-0407-00
321-0289-00
315-0226-00
321-0318-00

321-0318-00
321-0001-00
321-0304-00
321-0309-00
321-0303-00
321-0343-00

321-0343-00
315-0105-00
321-0173-00
315-0101-00
321-0198-00
315-0100-00

321-0335-00
321-0407-00
321-0001-00
321-0272-00
321-0260-00
321-0318-00

315-0100-00
321-0329-00
156-0512-00
156-1152-01
156-0366-02
156-1149-01

156-0853-02
156-0495-02
156-1408-00

Serial / Model No.
Eff Dscont

Replaceable Electrical Parts- OF150

Name & Description

RES. , FXD , FILM: IM OHM , 1%,(0.125W
RES. , FXD, FILM: IM OHM , 1% , 0.125W
RES. , FXD, FILM: 5.62K OHM , 1% , 0.125W
RES. , FXD , FILM: 4.99K OHM , 1% , 0.125W
RES. , FXD, FILM: 100K OHM, 1% , 0.125W
RES. , FXD , FILM : 12.4K OHM , 1% , 0.125W

RES. , FXD , FILM: 1.43K OHM, 1% , 0.125W
RES. , FXD, FILM: 9.9MEG OHM , 1% , 0.25W
RES. , FXD , FILM: 26.1K OHM , 1% , 0.125W
RES. , FXD , FILM: 29.4K OHM , 1% , 0.125W
RES. , FXD , FILM: IK OHM , 1%, 0.125W
RES. , FXD , FILM: 6.04K OHM , 1% , 0.125W

RES. , FXD, FILM: 205 OHM, 1% ,0.125W
RES. , FXD , FILM: 2.49K OHM, 1% , 0.125W
RES. , FXD , FILM: 49.9K OHM , 1% , 0.125W
RES. , FXD , CMPSN: 100 OHM , 5 % , 0.25W
RES. , FXD, FILM: 232 OHM, 1% , 0.125W
RES ,FXD , FILM: 499K OHM , 1% , 0.125W

RES. , FXD , FILM: 7.15KOHM , 1% , 0.125W
RES. , FXD , FILM: 150K OHM , 1%, 0.125W
RES. , FXD , FILM: 80.6 OHM , 1% , 0.125W
RES. , FXD, FILM: 15.8K OHM, 1% , 0.125W
RES. ,FXD, FILM: 20K OHM , 1% , 0.125W
RES. , FXD , FILM: 20K OHM , 1% ,0.125W

RES. , FXD , FILM: 35.7K OHM , 1% , 0.125W
RES. , FXD , FILM: 44.2K OHM, 1% , 0.125W
RES. , FXD, FILM: 169K OHM, 1% , '0.125W
RES. , FXD , FILM: 10K OHM, 1% , (0.125W
RES. , FXD , CMPSN: 22M OHM, 5 % , 0.25W
RES. , FXD, FILM: 20K OHM, 1% , 0.125W

RES. , FXD , FILM: 20K OHM , 1% , 0.125W
RES. , FXD , FILM: 10 OHM , 1% ,0.125W
RES. , FXD , FILM: 14.3K OHM , 1% , 0.125W
RES. , FXD , FILM: 16.2K OHM , 1%, 0.125W
RES. , FXD, FILM: 14K OHM , 1% , 0.125W
RES. , FXD , FILM: 36.5K OHM , 1% , 0.125W

RES. , FXD , FILM: 36.5K OHM , 1% , 0.125W
RES. , FXD, CMPSN: 1M OHM , 5 %, 0.25W
RES. , FXD , FILM: 619 OHM , 1% , 0.125W
RES. , FXD, CMPSN: 100 OHM, 5 % , 0.25W
RES , FXD,FILM: 1.13KOHM , 1% , 0.125W
RES. , FXD, CMPSN: 10 OHM, 5%, 0.25W

RES. , FXD, FILM: 30.1K OHM , 1% , 0.125W
RES. , FXD, FILM: 169K OHM, 1% ,0.125W
RES. , FXD , FILM: 10 OHM , 1%, 0.125W
RES. , FXD , FILM: 6.65K OHM , 1% ,,0.125W
RES., FXD, FILM: 4.99K OHM , 1% , 0.125W
RES. , FXD , FILM: 20K OHM , 1% , 0.125W

RES , FXD, CMPSN: 10 OHM, 5 % , 0.25W
RES , FXD, FILM: 26.1K OHM , 1% , 0.125W
MICROCIRCUIT, LI : OPERATIONALAMPLIFIER
MICROCIRCUIT, DI : PRCN RETRIGGERABLE,
MICROCIRCUIT, DI : DUAL D FLIP- FLOP, CHK
MICROCIRCUIT, LI : OPER AMPL, JFET, BURN- IN

BURN- IN

MICROCIRCUIT, LI : DUAL OPNL AMPL, CHK
MICROCIRCUIT, LI : QUAD OPNL AMPL, SELECTED
MICROCIRCUIT, LI : TIMER, LOW POWER

Mfr
Code Mfr Part Number

24546 NA4D1004F
24546 NA4D1004F
91637 MFF1816G56200F
91637 MFF1816G49900F
91637 MFF1816G10002F
91637 MFF1816G12401F

91637 MFF1816G14300F
03888 PME62 9.9M 1%
91637 MFF1816G26101F
91637 MFF1816G29401F
91637 MFF1816G10000F
91637 MFF1816G60400F

91637 MFF1816G205ROF
91637 MFF1816G24900F
91637 MFF1816G49901F
01121 CB1015
91637 MFF1816G232ROF
91637 MFF1816G49902F

91637 MFF1816G71500F
24546 NA55D1503F
91637 MFF1816G80R60F
91637 MFF1816G15801F
91637 MFF1816G20001F
91637 MFF1816G20001F

91637 MFF1816G35701F
91637 MFF1816G44201F
91637 MFF1816G16902F
91637 MFF1816G10001F
01121
91637 MFF1816G20001F

CB2265

91637 MFF1816G20001F
75042 CEATO- 10ROOF
91637 MFF1816G14301F
91637 MFF1816G16201F
91637 MFF1816G14001F
91637 MFF1816G36501F

91637 MFF1816G36501F
01121 CB1055
91637 MFF1816G619ROF
01121 CB1015
91637
01121 CB1005

MFF1816G11300F

91637 MFF1816G30101F
91637 MFF1816G16902F
75042 CEATO- 10ROOF
91637 MFF1816G66500F
91637 MFF1816G49900F
91637 MFF1816G20001F

CB100501121
91637
27014
80009
80009
27014 LF351N/ A+

MFF1816G26101F
LM308N
156-1152-01
156-0366-02

04713 LM358J
LM324J401295

32293 ICM75551PA

7-19



Replaceable Electrical Parts- OF150

Component No.
A24U2044
A24U2045
A24U3043
A24VR3018
A24VR3019

7-20

Tektronix Serial / Model No.
Part No. Eff Dscont

156-0512-00
156-0350-05
156-1571-00
152-0195-00
152-0195-00

Name & Description

MICROCIRCUIT, LI :OPERATIONALAMPLIFIER
MICROCIRCUIT, DI : QUAD 2 INPUT NAND GATE, CHK
MICROCIRCUIT, LI : ANALOGTO DGTL CONVERTER
SEMICOND DEVICE: ZENER, 0.4W, 5.1V, 5%
SEMICOND DEVICE: ZENER, 0.4W ,,5.1V, 5%

Mfr
Code Mfr Part Number

27014
80009

04713
04713

LM308N
156-0350-05

SZ11755
SZ11755
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Component No.

A26
A26C1018
A26C1022
A26C1024
A26C1035
A26C1046

A26C1054
A26C2012
A26C2016
A26C2030
A26C2034
A26C2062

A26C3016
A2603022
A26C3030
A26C3052
A26C3058
A26Q1052

A26R1015
A26R1017
A26R1019
A26R1036
A26R1039
A26R1045

A26R1046
A26R1048
A26R1050
A26R3014
A26U1018
A26U1024

A26U1032
A26U1036
A26U1044
A26U1056
A26U2018
A26U2024

A26U2032
A26U2036
A26U2044
A26U2052
A26U2056
A26U2058

A26U3018
A26U3024
A26U3032
A26U3038
A26U3044
A26U3050

A26Y3050

REVMAY 1982

Tektronix
Part No.

281-0826-00
283-0421-00
283-0421-00
283-0421-00
281-0763-00

283-0421-00
281-0772-00
283-0421-00
283-0421-00
283-0421-00
283-0421-00

283-0421-00
283-0421-00
283-0421-00
283-0421-00
283-0421-00
151-0301-00

315-0103-00
315-0103-00
315-0102-00
315-0222-00
307-0596-00
315-0472-00

315-0222-00
315-0222-00
315-0122-00
315-0682-00
156-0750-02
156-0985-01

156-0382-02
156-0645-02
156-0680-02
156-1568-00
156-0349-06
156-0382-02

156-0383-02
156-0582-03
156-1327-00
156-0582-03
156-1568-00
156-0910-02

156-1275-02
156-1059-01
156-0118-03
156-0118-03
156-1327-00
156-0422-02

119-1413-00

Serial / Model No.
Eff Dscont

Replaceable Electrical Parts-OF150

Name & Description.

CKT BOARD ASSY: DIGITAL DELAY GENERATOR
CAP. , FXD, CER DI : 2200PF , 5% , 100V
CAP. , FXD, CER DI : 0.1UF, +80-20 %, 50V
CAP. , FXD , CER DI : 0.1UF, +80-20 %, 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 %, 50V
CAP. ,FXD, CER DI : 47PF, 10% ,100V

CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.0047UF, 10% , 100V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD , CER DI : 0.1UF, +80-20 %, 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V

CAP., FXD, CER DI : 0.1UF, +80-20 %, 50V
CAP. , FXD , CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % ,50v
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
TRANSISTOR: SILICON, PNP

RES., FXD, CMPSN: 10K OHM, 5%, 0.25W
RES. , FXD, CMPSN: 10K OHM, 5 %,0.25W
RES. , FXD, CMPSN: 1K OHM, 5%,0.25W
RES. , FXD, CMPSN: 2.2K OHM, 5%,0.25W
RES NTWK, FXD FI : 7,2.2K OHM , 2 % , 1.0W
RES , FXD , CMPSN: 4.7K OHM, 5 % , 0.25W

MICROCIRCUIT, DI : QUAD 2 - INP NAND GATE
MICROCIRCUIT, DI : HEX INV ST NAND GATES, SCRN
MICROCIRCUIT, DI : DUAL J- K F- F , W / CLEAR, SEL
MICROCIRCUIT, DI : PRESETTABLESYN 8 - BIT BINA
MICROCIRCUIT, DI : QUAD 2 INP NOR GATE, CHK
MICROCIRCUIT, DI : QUAD 2 - INP NAND GATE

MICROCIRCUIT, DI : QUAD 2 - INP NOR GATE
MICROCIRCUIT, DI : BINARY UP/ DOWN CNTR,SCRN
MICROCIRCUIT, DI : 3 STATE OCTALDFF, SCRN
MICROCIRCUIT, DI : BINARY UP/ DOWN CNTR,SCRN
MICROCIRCUIT, DI : PRESETTABLESYN 8 - BIT BINA
MICROCIRCUIT, DI : DUAL DECADE COUNTER

Mfr
Code Mfr Part Number

MICROCIRCUIT, DI : 5 - BIT SHIFT REGISTERS,SCRN
MICROCIRCUIT, DI : DUAL J- K EDGE TRIGGERED
MICROCIRCUIT, DI : 1 DUAL J-K FF, BURN- IN
MICROCIRCUIT, DI : 1 DUAL J-K FF , BURN- IN
MICROCIRCUIT, DI : STATE OCTAL D FF , S, SCRN
MICROCIRCUIT, DI : UP/ DOWN SYN BINARY CNTR

OSC,XTAL CLOCK: 20MHZ ,0.05 %

04222 CA101C222KAA
04222 DG015E104Z
04222 DG015E104Z
04222 DG015E104Z
72982

01121
01121
01121

RES. , FXD, CMPSN: 2.2K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 2.2K OHM , 5 %, 0.25W
RES. , FXD, CMPSN: 1.2K OHM , 5 % ,0.25W
RES. ,FXD , CMPSN: 6.8K OHM , 5% ,0.25W 01121
MICROCIRCUIT, DI : DUAL MONSTABLEMV, SCREENED 80009
MICROCIRCUIT, DI : DUAL 5 INPUT NOR GATE, SCRN 04713

8035D9AADC1G470K

04222 DG015E104Z
04222 GC701C472K
04222 DG015E1042
04222 DG015E104Z
04222 DG015E104Z
04222 DG015E104Z

04222 DG015E104Z
04222 DG015E104Z
04222 DG015E104Z
04222 DG015E104Z
04222 DG015E1042
27014 2N2907A

01121 CB1035
01121 CB1035
01121 CB1025
01121 CB2225
91637
01121 CB4725

MSP08A01222G

CB2225
CB2225
CB1225
CB6825
156-0750-02
SN74LS260

01295 SN74LS00
01295 SN74LS14NP3
80009
02735

156-0680-02
CD40103BFX
156-0349-0680009

01295 SN74LS00

01295 SN74LS02
04713 MC14516BCLDS
27014 MM74C374
04713 MC14516BCLDS
02735 CD40103BFX
01295 SN74LS390

80009 156-1275-02
01295 SN74LS109A
01295 SN74S112JP3
01295 SN74S112JP3
27014 MM74C374
01295 SN74LS191

09969 XO- 33 - C- 20
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Replaceable Electrical Parts-OF150

Component No.

A28
A28C1020
A28C1026
A28C1046
A28C1050
A28C1052

A28C2024
A28C2026
A28C2032
A28C2035
A28C2037
A28C2039

A28C2040
A28C2048
A28C2052
A28C3026
A2803032
A2803038

A28C4026
A28C4034
A28C4036
A28C4038
A28CR1024
A28CR1026

A28CR1028
A28CR2024
A28CR2027
A28CR2028
A28L1036
A28Q1028

A28Q1038
A28Q1044
A28Q2028
A28Q2035
A28R1020
A28R1024

A28R1028
A28R1032
A28R1036
A28R1038
A28R1042
A28R1043

A28R1045
A28R1047
A28R1049
A28R2010
A28R2020
A28R2022

A28R2023
A28R2024
A28R2025
A28R2026
A28R2029
A28R2032

A28R2034
A28R2035
A28R2036

7-22

Tektronix Serial / Model No.
Part No. Eff Dscont

281-0798-00
283-0421-00
283-0421-00
290-0187-00
281-0791-00

283-0421-00
281-0798-00
281-0765-00
283-0421-00
281-0773-00
281-0788-00

283-0421-00
281-0757-00
283-0421-00
283-0421-00
281-0791-00
283-0421-00

283-0421-00
283-0421-00
281-0791-00
281-0773-00
152-0457-00
152-0457-00

152-0457-00
152-0457-00
152-0141-02
152-0457-00
108-0215-00
151-0188-00

151-0261-00
151-0188-00
151-1036-00
151-0437-00
315-0125-00
315-0101-00

315-0470-00
311-1244-00
321-0177-00
321-0177-00
315-0391-00
315-0470-00

321-0986-07
321-0986-07
315-0103-00
315-0621-00
315-0221-00
315-0470-00

315-0102-00
315-0562-00
315-0101-00
315-0910-00
315-0470-00
315-0101-00

315-0470-00
315-0470-00
321-0158-00

Name & Description

CKT BOARD ASSY: ANALOGDELAY GENERATOR
CAP. ,FXD, CER DI : 51PF, 1%, 100V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 %, 50V
CAP. , FXD, ELCTLT: 4.7UF, 20 % , 35V
CAP. , FXD, CER DI : 270PF, 10% , 100V

CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD, CER DI : 51PF, 1% , 100V
CAP. , FXD, CER DI : 100PF, 5 % , 100V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD , CER DI : 0.01UF, 10% , 100V
CAP. , FXD, CER DI : 470PF, 10% , 100V

CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 10PF, 20 % , 100V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD, CER DI : 270PF, 10% , 100V
CAP. , FXD, CER DI : 0.1UF, +80-20 %, 50V

CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD, CER DI : 0.1UF, + 80-20 % , 50V
CAP. , FXD, CER DI : 270PF, 10% , 100V
CAP. , FXD, CER DI : 0.01UF, 10% , 100V
SEMICOND DEVICE: SILICON, 25V
SEMICOND DEVICE: SILICON,25V

SEMICOND DEVICE: SILICON, 25V
SEMICOND DEVICE: SILICON, 25V
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 25V
COIL, RF: 1.1UH
TRANSISTOR: SILICON, PNP

TRANSISTOR: SILICON, PNP, DUAL
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, JFE, N- CHANNEL, DUAL
TRANSISTOR: SILICON, NPN , SEL FROM 2N5769
RES. ,FXD , CMPSN: 1.2M OHM, 5% , 0.25W
RES , FXD, CMPSN: 100 OHM, 5 % , 0.25W

RES. , FXD, CMPSN: 47 OHM, 5% , 0.25W
RES. ,VAR, ONWIR: 100 OHM, 10% , 0.50W
RES. , FXD, FILM: 681 OHM , 1% , 0.125W
RES. , FXD, FILM: 681 OHM , 1%, 0.125W
RES. , FXD, CMPSN: 390 OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 47 OHM, 5 % ,0.25W

RES. , FXD, FILM: 25K OHM , 0.1% , 0.125W
RES. , FXD, FILM: 25K OHM, 0.1% , 0.125W
RES. , FXD, CMPSN: 10K OHM, 5 % , 0.25W
RES. , FXD , CMPSN: 620 OHM , 5 % , 0.25W
RES , FXD, CMPSN: 220 OHM , 5 % ,0.25W
RES. , FXD, CMPSN: 47 OHM , 5% , 0.25W

RES. , FXD, CMPSN: IK OHM, 5 %, 0.25W
RES. , FXD, CMPSN: 5.6K OHM, 5% ,0.25W
RES. , FXD, CMPSN: 100 OHM , 5%, 0.25W
RES. , FXD , CMPSN: 91 OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 47 OHM, 5% , 0.25W
RES. , FXD, CMPSN: 100 OHM, 5%, 0.25W

RES. , FXD, CMPSN: 47 OHM,,5%,0.25W
RES. , FXD, CMPSN: 47 OHM, 5 % , 0.25W
RES. , FXD, FILM: 432 OHM , 1% , 0.125W

Mfr
Code Mfr Part Number

MC101A510G04222
DG015E104204222

04222 DG015E104Z
56289 150D475X0035B2
72982 8035D2AADX5R271K

04222 DG015E104Z
04222 MC101A510G
51642 G1710100X5P101J
04222 DG015E1042
04222 GC70-1C103K
72982 8005H9AADW5R471K

04222 DG015E104Z
72982 8035 - D- COG- 100G
04222 DG015E104Z
04222 DG015E104Z
72982 8035D2AADX5R271K
04222 DG015E104Z

04222 DG015E104Z
04222 DG015E104Z
72982 8035D2AADX5R271K

GC70-1C103K04222
28480 5082-2068
28480 5082-2068

28480 5082-2068
5082-206828480

01295 1N4152R
28480 5082-2068
80009 108-0215-00
04713 SPS6868K

04713 SD441
04713 SPS6868K
17856 DN1665
80009 151-0437-00
01121 CB1255
01121 CB1015

CB470501121
32997 3386X - T07-101
91637 MFF1816G681ROF

MFF1816G681ROF91637
01121 CB3915
01121 CB4705

91637 MFF1816C25001B
91637 MFF1816C25001B
01121 CB1035
01121 CB6215
01121 CB2215
01121 CB4705

01121 CB1025
01121 CB5625
01121 CB1015
01121 CB9105
01121 CB4705
01121 CB1015

01121 CB4705
01121 CB4705
91637 MFF1816G432ROF
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Component No.

A28R2037
A28R2039
A28R2046
A28R2048
A28R2056
A28R2058

A28R3022
A28R3024
A28R3026
A28R3027
A28R3030
A28R3032

A28R3038
A28R3040
A28R4028
A28R4030
A28R4036
A28R4038

A28U1052
A28U2044
A28U2052
A28U3035
A28U3044
A28U3050

REVMAY 1982

Tektronix
Part No.

315-0472-00
315-0561-00
321-0816-07
321-0318-06
321-1296-03
321-0631-03

315-0101-00
315-0222-00
315-0470-00
315-0200-00
315-0103-00
315-0200-00

321-0318-06
315-0202-00
321-0358-00
321-0289-00
315-0222-00
315-0222-00

156-1173-00
156-1200-01
156-1255-01
156-0362-01
156-1327-00
156-1327-00

Serial / Model No.
Eff Dscont

Replaceable Electrical Parts-OF150

Name & Description

RES., FXD, CMPSN: 4.7K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 560 OHM, 5 % , 0.25W
RES. , FXD, FILM: 5K OHM , 0.1% , 0.125W
RES. , FXD , FILM: 20K OHM , 0.25% , 0.125W
RES. , FXD, FILM: 12K OHM , 0.25 % , 0.125W
RES. , FXD, FILM: 12.5K OHM , 0.25W , 0.125W

RES. , FXD, CMPSN: 100 OHM, 5% , 0.25W
RES. , FXD, CMPSN: 2.2K OHM, 5% , 0.25W
RES. , FXD, CMPSN: 47 OHM, 5 % , 0.25W
RES. , FXD , CMPSN: 20 OHM, 5 % ,0.25W
RES. , FXD, CMPSN: 10K OHM, 5% , 0.25W
RES. , FXD, CMPSN: 20 OHM, 5 % ,0.25W

RES. , FXD, FILM: 20K OHM, 0.25% , 0.125W
RES. , FXD, CMPSN: 2K OHM, 5%, 0.25W
RES. , FXD , FILM: 52.3K OHM, 1% , 0.125W
RES. , FXD, FILM: 10K OHM, 1% , 0.125W
RES. , FXD , CMPSN: 2.2K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 2.2K OHM , 5%, 0.25W

MICROCIRCUIT, LI : VOLTAGEREFERENCE
MICROCIRCUIT, LI : OPERATIONALAMPL, QUAD
MICROCIRCUIT, LI : D / A CONVERTER, BURN- IN
MICROCIRCUIT, LI : ECL COMPARTOR, SCRN
MICROCIRCUIT, DI : 3 STATE OCTALD FF, SCRN
MICROCIRCUIT, DI : 3 STATE OCTAL D FF , SCRN

Mfr
Code Mfr Part Number

01121 CB4725
CB561501121

91637 MFF1816C50000B
NE55E2002C24546

91637 MFF1816D12001C
91637 MFF1816D12501C

01121 CB1015
01121 CB2225
01121 CB4705
01121
01121
01121

CB2005
CB1035
CB2005

24546
01121
91637 MFF1816G52301F
91637 MFF1816G10001F
01121
01121

NE55E2002C
CB2025

CB2225
CB2225

04713 MC1403UDS
01295 TL074CN/ PEP3
04713 DAC- 08HQDS
34335 AM685HL- B
27014 MM740374
27014 MM74C374

7-23
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Replaceable Electrical Parts- OF150

Component No.

A30
A30C110
A30CR110
A30CR2031
A30F110
A30F111

A30FL110
A30L110
A30Q2050
A30S110
A30S111
A30S112

A30T110

A30A1
A30A1C1010
A30A1C1012
A30A1C1030
A30A1C1040
A30A1C1042

A30A1C1051
A30A1C1060
A30A1C2010
A30A1C2020
A30A1C2021
A30A1C2030

A30A1C2031
A30A1C2040
A30A1C2041
A30A1C2060
A30A1C3030
A30A1C3031

A30A1C3032
A30A1C3050
A30A1C3060
A30A1C4020
A30A1C4030
A30A1C4031

A30A1C5010
A30A1C5011
A30A1C5012
A30A1C5020
A30A1C5021
A30A1C5031

A30A1C5040
A30A1C5050
A30A1C5051
A30A1C6030
A30A1C6050
A30A1C6051

A30A1CR1010
A30A1CR1020
A30A1CR1030
A30A1CR1061
A30A1CR3040

7-24

Tektronix
Part No.

285-0622-00
152-0799-00
152-0640-00
159-0032-00
159-0014-00

119-0389-00
108-1091-00
151-1136-00
260-1931-00
260-1931-00
260-1931-00

120-1385-00

283-0339-00
283-0114-00
290-0804-00
283-0363-00
283-0167-00

283-0167-00
283-0167-00
290-0778-00
283-0024-00
283-0164-00
290-0800-00

290-0800-00
283-0649-00
290-0800-00
285-1153-00
290-0800-00
290-0880-00

290-0880-00
285-0543-00
290-0953-00
283-0008-00
283-0008-00
283-0238-00

283-0238-00
283-0167-00
290-0534-00
290-0534-00
290-0534-00
283-0144-00

283-0008-00
285-0862-00
290-0800-00
290-0804-00
290-0804-00
290-0800-00

152-0141-02
152-0141-02
152-0141-02
152-0333-00
152-0633-00

Serial / Model No.
Eff Dscont Name & Description

POWER SUPPLY: LOW VOLTAGE
CAP. , FXD, PLSTC: 0.1UF, 20 % , 100V
SEMICOND DEVICE: RECT, SI , 100V
SEMICOND DEVICE: SILICON, 35V , 30A , DO- 4
FUSE, CARTRIDGE: 3AG, 0.5A, 250V , SLOW-BLOW
FUSE, CARTRIDGE: 3AG, 5A , 250V , FAST-BLOW

FILTER, RAD INTE: 115/ 230V ,3A
COIL, AF: FIX 40MH PWR INDUCTOR
TRANSISTOR: MOS FE, N- CHAN, SI
SWITCH,PRCN: SPST, NO, 10( 4 ) A , 250V
SWITCH,PRCN: SPST, NO, 10(4 ) A,250V
SWITCH,PRCN: SPST, NO, 10( 4 ) A,250V

XFMR,PWR,STPDN:

CKT BOARD ASSY: POWER SUPPLY
CAP. , FXD, CER DI : 0.22UF. 10% , 50V
CAP. , FXD, CER DI : 0.0015UF, 5 % , 200V
CAP. , FXD, ELCTLT: 10UF, +50-10%, 25V
CAP. , FXD, CER DI : 2.2PF,0.25%, 2KV
CAP. , FXD, CER DI : 0.1UF, 10% , 100V

CAP. , FXD, CER DI : 0.1UF, 10% , 100V
CAP. , FXD , CER DI : 0.1UF, 10% , 100V
CAP. , FXD, ELCTLT: 1UF, +50-10% , 50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
CAP. , FXD, CER DI : 2.2UF, 20 %,25V
CAP., FXD, ELCTLT: 250UF , + 100-10% , 20V

CAP., FXD,ELCTLT: 250UF , + 100-10% , 20V
CAP. , FXD,MICA D : 105PF, 1%, 300V
CAP. , FXD, ELCTLT: 250UF , + 100-10% , 20V
CAP. , FXD, PLSTC: 10UF, 20 % , 100V
CAP. , FXD, ELCTLT: 250UF , + 100-10% , 20V
CAP. , FXD, ELCTLT: 10UF, +50-10% , 160V

CAP. , FXD, ELCTLT: 10UF, + 50-10% , 160V
CAP. , FXD, PLSTC: 0.0022UF , 20 %, 400V
CAP. , FXD, ELCTLT: 9000UF , + 75-10% , 25V
CAP. , FXD, CER DI : 0.1UF, 20 % , 500V
CAP. ,., FXD, CER DI : 0.1UF, 20 %, 500V
CAP. , FXD, CER DI : 0.01UF, 10% , 50V

CAP. , FXD, CER DI : 0.01UF, 10% , 50V
CAP. , FXD, CER DI : 0.1UF, 10% , 100V
CAP. , FXD, ELCTLT: 1UF, 20%,35V
CAP. , FXD, ELCTLT: 1UF, 20 %, 35V
CAP. , FXD, ELCTLT: 1UF, 20 % , 35V
CAP. , FXD, CER DI : 33PF, 1%, 500V

CAP. , FXD, CER DI : 0.1UF, 20 % , 500V
CAP. , FXD,PLSTC: 0.001, 10% , 100V
CAP. , FXD, ELCTLT: 250UF , + 100-10% , 20V
CAP. , FXD, ELCTLT: 10UF, +50-10% , 25V
CAP. , FXD, ELCTLT: 10UF, +50-10% , 25V
CAP. , FXD, ELCTLT: 250UF , + 100-10% , 20V

SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 55V , 200MA
SEMICOND DEVICE: RECT, SI , 30V , 3A

Mfr
Code Mfr Part Number

56289 410P10401
12969 689-1P
01281 SD-4101
71400 MDL 1/2
71400 MTH5

02777 F11935-3
80009 108-1091-00
81483 IRF530
000FJ 100.925

100.925000FJ
000FJ 100.925

80009 120-1385-00

72982 8131N075W5R224K
72982 805-509B152J
55680 25ULA10V-T
72982 838-000COK229C
72982 8131N145X5R0104K

72982 8131N145X5R0104K
72982 8131N145X5R0104K
54473 ECE-A50N1
72982 8121N083Z5U0104Z
72982 8141N0372500225M
56289 672D257H0200M5C

56289 672D257H0200M5C
00853 D153F1050FO
56289 672D257H0200M5C
14752 230B1B106M
56289 672D257H0200M5C
55680 160 UNAIOT

55680 160 UNA1OT
56289 410P22204
90201 TCX90ZU025N311P
56289 275C8
56289 275C8
72982 8121N075X7R0103K

72982 8121N075X7R0103K
72982 8131N145X5R0104K
56289 196D105X0035HA1
56289 196D105X0035HA1
56289 196D105X0035HA1
72982 801-547P2G330G

56289 275C8
56289 410P10291
56289 672D257H0200M5C
55680 25ULA10V- T
55680 25ULA10V- T
56289 672D257H0200M5C

01295 1N4152R
01295 1N4152R
01295 1N4152R
07263 FDH- 6012
04713 1N5821
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Component No.

A30A1CR4010
A30A1CR4040
A30A1CR4041
A30A1CR4042
A30A1CR5010
A30A1CR5011

A30A1CR5020
A30A1CR5021
A30A1CR5022
A30A1CR5040
A30A1CR5050
A30A1CR5051

A30A1CR6030
A30A1CR6040
A30A1F3010
A30A1F5040
A30A1Q1040
A30A1Q1060

A30A1Q1061
A30A1Q1062
A30A102030
A30A1Q4040
A30A1Q5010
A30A1Q5030

A30A1Q6060
A30A1R1010
A30A1R1011
A30A1R1012
A30A1R1013
A30A1R1014

A30A1R1020
A30A1R1021
A30A1R1022
A30A1R1023
A30A1R1024
A30A1R1025

A30A1R1026
A30A1R1027
A30A1R1030
A30A1R1031
A30A1R1032
A30A1R1033

A30A1R1034
A30A1R1040
A30A1R1041
A30A1R1042
A30A1R1043
A30A1R1044

A30A1R1050
A30A1R1051
A30A1R1053
A30A1R1061
A30A1R1062
A30A1R1063

A30A1R1064
A30A1R1065
A30A1R1066

REVMAY 1982

Tektronix
Part No.

152-0066-00
152-0400-00
152-0400-00
152-0400-00
152-0066-00
152-0066-00

152-0066-00
152-0066-00
152-0066-00
152-0400-00
152-0720-00
152-0720-00

152-0066-00
152-0066-00
159-0048-00
159-0024-00
151-0301-00
151-0699-00

151-0302-00
151-0302-00
151-0302-00
151-0708-00
151-0506-00
151-0134-00

151-0478-00
321-0318-00
321-0331-00
321-0289-00
321-0816-00
321-0318-00

321-0289-00
321-0283-00
321-0932-00
311-1466-00
321-0337-00
321-0385-00

321-0347-00
321-0385-00
321-0289-00
321-0289-00
321-0385-00
321-0385-00

321-0373-00
311-1230-00
321-0932-00
321-0378-00
321-0001-00
321-0385-00

321-0356-00
321-0385-00
308-0678-00
321-0289-00
301-0561-00
307-0055-00

308-0678-00
307-0055-00
321-0235-00

1

Serial / Model No.
Eff Dscont

Replaceable Electrical Parts- OF150

Name & Description

SEMICOND DEVICE: SILICON, 400V , 750MA
SEMICOND DEVICE: SILICON, 400V , 1A
SEMICOND DEVICE: SILICON, 400V , 1,1A
SEMICOND DEVICE: SILICON,400V , 1A
SEMICOND DEVICE: SILICON, 400V , 750MA
SEMICOND DEVICE: SILICON, 400V , 750MA

SEMICOND DEVICE: SILICON, 400V , 750MA
SEMICOND DEVICE: SILICON,400V , 750MA
SEMICOND DEVICE: SILICON, 400V , 750MA
SEMICOND DEVICE: SILICON, 400V , 1A
SEMICOND DEVICE: SILICON, 100V, 7A
SEMICOND DEVICE: SILICON, 100V, 7A

SEMICOND DEVICE: SILICON, 400V , 750MA
SEMICOND DEVICE: SILICON, 400V , 750MA
FUSE, CARTRIDGE: 3AG, 0.1A, 250V , 27 SEC
FUSE, CARTRIDGE: 3AG, 0.062A , 250V , 0.3 SEC
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN

TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON,NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR:NPN, POWER, 0.1A, 550V , TO-92
SCR: SILICON
TRANSISTOR: SILICON, PNP

TRANSISTOR: SILICON,NPN
RES. , FXD , FILM: 20K OHM, 1% , 0.125W
RES.,FXD , FILM: 27.4K OHM, 1% ,, 0.125W
RES. , FXD , FILM: 10K OHM, 1%,0.125W
RES. , FXD, FILM: 5K OHM, 1%,0.125W
RES. , FXD , FILM: 20K OHM, 1%,0.125W

RES. , FXD, FILM: 10K OHM , 1%,0.125W
RES. , FXD, FILM: 8.66K OHM , 1% , 0.125W
RES. , FXD, FILM: 2.5K OHM, 1%, 0.125W
RES. , VAR, NONWIR: 2K OHM, 20 %, 0.50W
RES. , FXD, FILM: 31.6K OHM, 1% , 0.125W
RES. , FXD, FILM: 100K OHM, 1% , 0.125W

RES. , FXD, FILM: 40.2K OHM, 1%,0.125W
RES. , FXD, FILM: 100K OHM , 1% , 0.125W
RES. , FXD, FILM: 10K OHM , 1%,0.125W
RES. , FXD, FILM: 10K OHM, 1%,0.125W
RES. , FXD, FILM: 100K OHM, 1% , 0.125W
RES. , FXD, FILM: 100K OHM , 1% , 0.125W

RES. , FXD, FILM: 75K OHM , 1% , 0.125W
RES. ,VAR, NONWIR: 20K OHM, 20 % , 0.50W
RES. , FXD , FILM: 2.5K OHM , 1% , 0.125W
RES. , FXD, FILM: 84.5K OHM, 1% ,0.125W
RES. , FXD , FILM: 10 OHM , 1%,0.125W
RES., FXD, FILM: 100K OHM, 1% ,0.125W

RES. , FXD, FILM: 49.9K OHM, 1% ,0.125W
RES. , FXD, FILM: 100K OHM , 1%, 0.125W
RES.. , FXD , WW :0.1 OHM , 5 % , 2.2W
RES. , FXD, FILM: 10K OHM, 1%, 0.125W
RES. ,FXD , CMPSN: 560 OHM, 5 %, 0.50W
RES. , FXD , CMPSN: 3.9 OHM , 5 % ,0.50W

RES.,FXD,WW :0.1 OHM , 5 %,2W
RES. , FXD, CMPSN: 3.9 OHM, 5 %,0.50W
RES. , FXD, FILM: 2.74K OHM , 1% , 0.1125W

Mfr
Code Mfr Part Number

14433 LG4016
80009 152-0400-00
80009 152-0400-00
80009 152-0400-00
14433 LG4016
14433 LG4016

14433 LG4016
14433 LG4016
14433 LG4016
80009 152-0400-00
80009 152-0720-00
80009 152-0720-00

14433 LG4016
14433 LG4016
71400 MDL 1/10
71400 MGM 1/16
27014 2N2907A
12969 U2TA508

07263 S038487
07263 S038487
07263 S038487
80009 151-0708-00
03508 C106B2X283
80009 151-0134-00

04713 SJE410
91637 MFF1816G20001F
91637 MFF1816G27401F
91637 MFF1816G10001F
24546 NA55D5001F
91637 MFF1816G20001F

91637 MFF1816G10001F
91637 MFF1816G86600F
24546 NA55D2501F
73138 72-39-0
91637 MFF1816G31601F
91637 MFF1816G10002F

91637 MFF1816G40201F
91637 MFF1816G10002F
91637 MFF1816G10001F
91637 MFF1816G10001F
91637 MFF1816G10002F
91637 MFF1816G10002F

91637 MFF1816G75001F
32997 3386F - T04-203
24546 NA55D2501F
91637 MFF1816G84501F
75042 CEATO- 10ROOF
91637 MFF1816G10002F

91637 MFF1816G49901F
91637 MFF1816G10002F
75042 BWH- R1000J
91637 MFF1816G10001F
01121 EB5615
01121 EB39G5

75042
01121
91637 MFF1816G27400F

BWH- R1000J
EB39G5
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Replaceable Electrical Parts- OF150

Component No.

A30A1R2010
A30A1R2011
A30A1R2012
A30A1R2013
A30A1R2020
A30A1R2021

A30A1R2022
A30A1R2031
A30A1R2032
A30A1R2040
A30A1R3020
A30A1R3040

A30A1R3060
A30A1R4020
A30A1R4030
A30A1R4031
A30AIR4040
A30A1R4041

A30A1R5010
A30A1R5011
A30A1R5020
A30A1R5021
A30A1R5022
A30A1R5023

A30A1R5030
A30A1R5031
A30A1R5040
A30A1R5041
A30A1R5050
A30A1R6020

A30A1R6021
A30A1R6050
A30A1T4050
A30A1U1020
A30A1U1030
A30A1U2010

A30A1U2020
A30A1U3020
A30A1U4010
A30A1U6030
A30A1U6040
A30A1VR1050

A30A1VR4030
A30A1VR5010
A30A1VR5030
A30A1VR5060
A30A1VR6060

A30A2
A30A2C2010
A30A2E2010
A30A2S1010
A30A2S1020
A30A2S1030

7-26

Tektronix
Part No.

321-0318-00
321-0239-00
321-0318-00
321-0891-00
321-0289-00
321-0481-00

321-0289-00
321-0289-00
321-0385-00
321-0312-00
311-1224-00
321-0414-00

321-0041-00
321-0277-00
321-0481-00
321-0306-00
321-0289-00
321-0289-00

321-0026-00
321-0193-00
321-0244-00
321-0162-00
321-0244-00
321-0162-00

321-0361-00
321-0180-00
321-0481-00
321-0510-00
321-0111-00
311-1221-00

311-1221-00
321-0289-00
120-1389-00
156-1191-01
156-0411-02
156-1225-00

156-1173-00
156-0853-02
156-0846-00
156-1161-00
156-1451-00
152-0311-00

152-0311-00
152-0175-00
152-0166-00
152-0306-00
152-0149-00

283-0008-00
119-0181-00
260-1967-01
260-1967-01
260-1967-01

Serial / Model No.
Eff Dscont Name & Description

RES. , FXD, FILM: 20K OHM, 1% , 0.125W
RES. , FXD, FILM: 3.01K OHM , 1% , 0.125W
RES. , FXD, FILM: 20K OHM, 1% , 0.125W

RES. , FXD, FILM: 800K OHM, 1% , 0.125W
0.125WRES. , FXD , FILM: 10K OHM, 1%,

RES.. , FXD, FILM: 1M OHM , 1% , 0.125W

,0.125WRES. , FXD, FILM: 10K OHM, 1%,
RES. , FXD , FILM: 10K OHM, 1% , 0.125W
RES. , FXD , FILM: 100K OHM , 1% , 0.125W
RES. , FXD , FILM: 17.4KOHM, 1% , 0.125W
RES. , VAR, NONWIR: 500 OHM , 20 % , 0.50W

RES. , FXD, FILM: 200K OHM , 1% , 0.125W

0.125WRES., FXD, FILM: 26.1 OHM, 1%,
RES. , FXD , FILM: 7.5K OHM , 1% , 0.125W
RES. , FXD, FILM: 1M OHM , 1% , 0.125W
RES. , FXD, FILM: 15K OHM, 1% , 0.125W
RES. , FXD , FILM: 10K OHM , 1% , 0.125W
RES. , FXD , FILM: 10K OHM , 1% , 0.125W

RES. , FXD , FILM: 18.2 OHM, 1% , 0.125W
RES.. ,FXD, FILM: 1K OHM, 1%,0.125W
RES. , FXD , FILM: 3.4K OHM, 1% , 0.125W
RES., FXD, FILM: 475 OHM , 1%, 0.125W
RES.,FXD,FILM: 3.4K OHM, 1%,0.125W
RES. , FXD, FILM: 475 OHM, 1% , 0.125W

RES. , FXD, FILM: 56.2K OHM , 1% , 0.125W
RES. , FXD, FILM: 732 OHM , 1% , 0.125W
RES. , FXD, FILM : 1M OHM , 1% ,0.125W
RES. , FXD , FILM: 2M OHM , 1% , 0.125W
RES. , FXD, FILM: 140 OHM, 1% , 0.125W
RES. ,VAR, NONWIR: 50 OHM , 20 % , 0.50W

RES. ,VAR, NONWIR: 50 OHM , 20 % , 0.50W
RES. , FXD, FILM: 10K OHM, 1% , 0.125W
XFMR, PWR, SDN& SU : HF , CONVERTER
MICROCIRCUIT, LI : DUAL BI - FET OP- AMP, 8 DIP
MICROCIRCUIT, LI : QUAD COMPARATOR, SEL
MICROCIRCUIT, LI : DUAL COMPARATOR, 8 DIP

MICROCIRCUIT, LI : VOLTAGEREFERENCE
MICROCIRCUIT, LI : DUAL OPNL AMPL,CHK
MICROCIRCUIT, LI : VOLTAGEREGULATOR
MICROCIRCUIT, LI : VOLTAGEREGULATOR
MICROCIRCUIT, DI : 3 - TERM NEG VOLTAGERGLTR
SEMICOND DEVICE: ZEN, SI , 56V , 5 % , 10W

SEMICOND DEVICE: ZEN, SI , 56V , 5 % , 10W
SEMICOND DEVICE: ZENER, 0.4W , 5.6V, 5%
SEMICOND DEVICE: ZENER, 0.4W, 6.2V, 5%
SEMICOND DEVICE: ZENER, 0.4W , 9.1V, 5%
SEMICOND DEVICE: ZENER, 0.4W , 10V, 5%

CKT BOARD ASSY: SWITCH INTERCONNECT

CAP. , FXD, CER DI : 0.1UF, 20 % , 500V
ARSR, ELEC SURGE: 230V , GAS FILLED
SWITCH, SLIDE: DPDT, 5A, 250V
SWITCH, SLIDE: DPDT, 5A , 250V
SWITCH, SLIDE: DPDT, 5A , 250V

Mfr
Code Mfr Part Number

91637 MFF1816G20001F
91637 MFF1816G30100F
91637 MFF1816G20001F
91637 MFF1816G80002F
91637 MFF1816G10001F
24546 NA4D1004F

91637 MFF1816G10001F
91637 MFF1816G10001F
91637 MFF1816G10002F
91637 MFF1816G17401F
32997 3386F -T04-501
91637 MFF1816G20002F

91637 MFF1816G26R1OF
91637 MFF1816G75000F
24546 NA4D1004F
91637 MFF1816G15001F
91637 MFF1816G10001F
91637 MFF1816G10001F

91637 MFF1816G18R20F
91637 MFF1816G10000F
91637 MFF1816G34000F
91637 MFF1816G475ROF
91637 MFF1816G34000F
91637 MFF1816G475ROF

91637 MFF1816G56201F
91637 MFF1816G732ROF
24546 NA4D1004F
91637 HFF188G20003F
91637 MFF1816G140ROF
32997 3386F - T04-500

32997 3386F - T04-500
91637 MFF1816G10001F
80009 120-1389-00
01295 TL072ACP3
04713 LM339JDS
27014 LM393N

04713 MC1403UDS
04713 LM358J
04713 MC7905CT
27014 LM317T
27014 LM337T
04713 SZM86

04713 SZM86
04713 SZG35008
04713 SZ11738
15238 25409
04713 SZG35009K3

56289 275C8
74276 CG230L

4021.0525
4021.0525

000FJ
000FJ
000FJ 4021.0525
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Component No.

A32
A3201038
A32C1058
A3202084
A32C3073
A3203076

A32C3086
A32C3088
A32C4051
A32C4072
A32CR1046
A32CR1056

A32CR1086
A32CR2024
A32CR2026
A32CR3077
A32CR4071
A32CR4077

A32CR4078
A32Q1073
A32R1042
A32R1043
A32R1047
A32R1048

A32R1055
A32R2012
A32R3033
A32R3054
A32R3061
A32R3064

A32R3071
A32R3072
A32R3074
A32R3075
A32R3078
A32R3079

A32R4038
A32R4074
A32R4075
A32T2065
A3204083
A32VR1044

A32VR3086
A32VR4062

REVMAY 1982

Tektronix
Part No.

283-0177-00
283-0615-00
290-0414-00
283-0197-00
283-0005-00

283-0198-00
283-0198-00
283-0208-00
283-0210-00
152-0242-00
152-0242-00

152-0400-00
152-0242-00
152-0242-00
152-0141-02
152-0141-02
152-0141-02

152-0141-02
151-0423-00
315-0221-00
301-0472-00
315-0332-00
315-0224-00

315-0332-00
308-0685-00
311-1968-00
315-0204-00
321-0329-00
311-1288-00

315-0431-00
315-0222-00
315-0105-00
315-0222-00
321-0329-00
315-0304-00

315-0102-00
315-0223-00
315-0102-00
120-1233-00
156-0067-12
152-0427-00

152-0693-00
152-0285-00

Serial / Model No.
Eff Dscont

Replaceable Electrical Parts - OF150

Name & Description

CKT BOARD ASSY: HIGH VOLTAGESUPPLY
CAP. , FXD , CER DI : 1UF, +80-20 % , 25V
CAP. , FXD,MICA D : 33PF , 5 % , 500V
CAP. , FXD , ELCTLT: 8UF , +50-10% , 200V
CAP. , FXD , CER DI : 470PF, 5%, 100V
CAP. , FXD , CER DI : 0.01UF, + 100-0% , 250V

DI : 0.22UF, 20 % , 50VCAP. , FXD, CER
CAP. , FXD , CER DI : 0.22UF , 20 % , 50V
CAP. , FXD, CER DI : 0.22UF, 10% , 200V
CAP. , FXD, CER DI : 0.0056UF , 20 %, 50V
SEMICOND DEVICE: SILICON, 225V ,200MA
SEMICOND DEVICE: SILICON, 225V , 200MA

SEMICOND DEVICE: SILICON, 400V , 1A
SEMICOND DEVICE: SILICON, 225V , 200MA
SEMICOND DEVICE: SILICON, 225V , 200MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA

SEMICOND DEVICE: SILICON, 30V , 150MA
TRANSISTOR: SILICON, NPN
RES. , FXD, CMPSN: 220 OHM, 5% ,0.25W
RES. , FXD , CMPSN: 4.7K OHM , 5% , 0.50W
RES. , FXD, CMPSN: 3.3K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 220K OHM, 5 % , 0.25W

5%,0.25WRES. , FXD , CMPSN: 3.3K OHM,
RES., FXD , WW : 1.5 OHM , 5 % , 1W
RES. , VAR, NONWIR: PNL, 5M OHM, 20 % , 0.50W
RES. , FXD, CMPSN: 200K OHM , 5 % , 0.25W
RES. , FXD, FILM: 26.1K OHM , 1%, 0.125W
RES. , VAR, NONWIR: 200K OHM , 10% , 0.50W

RES. , FXD, CMPSN: 430 OHM, 5 % ,0.25W
RES. , FXD, CMPSN: 2.2K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 1M OHM , 5%, 0.25W
RES. ,FXD, CMPSN: 2.2K OHM , 5 % , 0.25W
RES. , FXD, FILM: 26.1K OHM , 1% , 0.125W
RES. , FXD , CMPSN: 300K OHM , 5 % , 0.25W

RES. , FXD, CMPSN: 1K OHM , 5 %, 0.25W
RES. , FXD, CMPSN: 22K OHM, 5 % ,0.25W
RES. , FXD, CMPSN: 1K OHM, 5 %, 0.25W
XFMR, PWR, SDN& SU : HIGH VOLTAGE
MICROCIRCUIT, LI : OPERATIONALAMPLIFIER
SEMICOND DEVICE: ZENER, 0.4W, 100V, 5%

SEMICOND DEVICE: ZENER, .0.4W,4V,5%
SEMICOND DEVICE: ZENER, 0.4W , 62V , 5%

Mfr
Code Mfr Part Number

56289
00853
90201
72982
72982 8131N300Z5U0103P

273C5
D155E330JO
TT8R0T200C1C3P
8121N075C0G0471J

8121N083Z5U0224M
8121N083Z5U0224M

72982
72982
72982 8151N230 C 224K
72982 8131N145W5R562M
07263
07263

FDH5004
FDH5004

80009 152-0400-00
07263 FDH5004
07263 FDH5004
01295 1N4152R
01295 1N4152R
01295 1N4152R

01295 1N4152R
51984 NTC2333L
01121 CB2215

EB472501121
01121 CB3325
01121 CB2245

CB332501121
75042 BW20-1R500J
01121 72M4N048S505M
01121 CB2045
91637 MFF1816G26101F
32997 3329W -L58-204

CB2225
01121 CB4315
01121
01121 CB1055
01121 CB2225
91637 MFF1816G26101F
01121 CB3045

CB102501121
01121 CB2235
01121 CB1025
80009 120-1233-00
01295 UA741CJG
80009 152-0427-00

80009 152-0693-00
80009 152-0285-00
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Replaceable Electrical Parts-OF150

Component No.

A34
A34C2034
A34C3023
A34C4015
A34C4016
A34C4018

A34C4035
A34CR2018
A34CR2031
A34CR3018
A34CR4030
A34CR4031

A34F2017
A34L1029
A3401015
A3401016
A34Q1023
A34Q2023

A34Q3023
A34Q3026
A34Q3027
A34Q3028
A34Q3032
A34Q3033

A3404021
A34Q4027
A3404030
A34Q4033
A34R1023
A34R1027

A34R1037
A34R2016
A34R2017
A34R2019
A34R2021
A34R2022

A34R2025
A34R2033
A34R2034
A34R2035
A34 R2036
A34R3017

A34R3018
A34R3019
A34R3021
A34R3022
A34R3023
A34R3024

A34R3025
A34R3026
A34R3027
A34R3028
A34R3030
A34R3031

A34R3034
A34R4017
A34R4023

7-28

Tektronix Serial / Model No.
Part No. Eff Dscont

283-0204-00
283-0111-00
290-0530-00
290-0943-00
290-0522-00

283-0032-00
152-0323-00
152-0502-00
152-0141-02
152-0333-00
152-0333-00

159-0128-00
108-0708-00
151-0301-00
151-0342-00
151-0207-00
151-0366-00

151-0341-00
151-0341-00
151-0334-00
151-0342-00
151-0341-00
151-0342-00

151-0341-00
151-0341-00
151-0324-00
151-0323-00
315-0183-00
315-0391-00

307-0103-00
315-0512-00
315-0152-00
315-0512-00
315-0623-00
315-0623-00

315-0103-00
311-0644-00
311-1970-00
315-0243-00
315-0274-00
315-0222-00

315-0682-00
315-0102-00
315-0272-00
315-0512-00
315-0621-00
315-0102-00

315-0511-00
315-0622-00
315-0622-00
315-0102-00
315-0471-00
315-0302-00

315-0221-00
311-1263-00
315-0472-00

Name & Description

CKT BOARD ASSY: CHART RECORDER
CAP. , FXD, CER DI : 0.01UF, 20 % , 50V
CAP. , FXD, CER DI : 0.1UF, 20 % , 50V
CAP. , FXD, ELCTLT: 68UF , 20 %, 6V
CAP. , FXD, ELCTLT: 47UF, +50-10%, 25V
CAP. , FXD, ELCTLT: 1UF, 20 % , 50V

CAP.,FXD, CER DI : 470PF, 5 % , 500V
SEMICOND DEVICE: SILICON, 35V , 0.1A
SEMICOND DEVICE: SILICON,20V , 5A
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 55V, 200MA
SEMICOND DEVICE: SILICON, 55V , 200MA

FUSE, CARTRIDGE: 2A , 125V,5 SEC
COIL, RF : FIXED, 75NH
TRANSISTOR: SILICON,PNP
TRANSISTOR: SILICON,PNP
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP

TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON,NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP

TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN , SEL FROM MJE521
RES., FXD, CMPSN: 18K OHM, 5 % , 0.25W
RES. ,FXD, CMPSN: 390 OHM , 5%, 0.25W

RES. , FXD, CMPSN: 2.7
RES. , FXD, CMPSN: 5.1K
RES. , FXD, CMPSN: 1.5K

OHM, 5%, 0.25W
OHM , 5 % , 0.25W
OHM, 5 % , 0.25W

RES. , FXD, CMPSN: 5.1K OHM, 5% , 0.25W
RES. ,FXD, CMPSN: 62K OHM, 5 %, 0.25W
RES. ,FXD, CMPSN: 62K OHM, 5 % , 0.25W

OHM , 5 % , 0.25WRES. , FXD, CMPSN: 10K
RES. , VAR, NONWIR: 20K OHM , 10% , 0.50W
RES. ,VAR, NONWIR: PNL, 50K OHM, 10% , 1.0W
RES. , FXD, CMPSN: 24K OHM , 5 % , 0.25W
RES. , FXD , CMPSN: 270K OHM, 5%, 0.25W
RES. , FXD, CMPSN: 2.2K OHM , 5 % , 0.25W

RES. , FXD, CMPSN: 6.8K OHM, 5 % , 0.25W
RES. ,FXD, CMPSN: 1K OHM , 5 %, 0.25W
RES. , FXD, CMPSN: 2.7K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 5.1KOHM , 5 % , 0.25W
RES. , FXD, CMPSN: 620 OHM, 5 % , 0.25W
RES., FXD, CMPSN: 1K OHM, 5% ,0.25W

RES. , FXD, CMPSN: 510 OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 6.2K OHM, 5 % , 0.25W
RES., FXD, CMPSN: 6.2K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 1K OHM , 5% , 0.25W
RES. , FXD, CMPSN: 470 OHM, 5%, 0.25W
RES. , FXD, CMPSN: 3K OHM, 5 % , 0.25W

RES. , FXD, CMPSN: 220 OHM , 5 % , 0.25W
RES. , VAR, NONWIR: 1K OHM, 10% , 0.50W
RES. , FXD , CMPSN:4.7K OHM, 5 % , 0.25W

Mfr
Code Mfr Part Number

72982 8121N061Z5U0103M
72982 8121- N088Z5U104M
90201 TDC686M006NLF
55680 25ULB47VOT
56289 196D105X0050HA1

72982 083108525E00471J
80009 152-0323-00
04713 1N5823
01295 1N4152R
07263 FDH- 6012
07263 FDH- 6012

75915 273002
80009 108-0708-00
27014 2N2907A
07263 S035928
03508 X32D6191
03508 X45C277

07263 S040065
07263 S040065
04713 SJ914
07263 S035928
07263 S040065
07263 S035928

07263 S040065
07263 S040065
04713 SJE915

SJE91604713
01121 CB1835

CB391501121

CB27G5
CB5125

01121
01121
01121 CB1525
01121 CB5125
01121 CB6235
01121 CB6235

01121 CB1035
73138 82-34-1
01121 SPSN 0485503U
01121 CB2435
01121 CB2745
01121 CB2225

01121 CB6825
01121 CB1025
01121 CB2725
01121 CB5125
01121 CB6215
01121 CB1025

01121 CB5115
01121 CB6225
01121 CB6225
01121 CB1025
01121 CB4715
01121 CB3025

01121 CB2215
32997
01121 CB4725

3329P- L58-102
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Component No.
A34R4025
A34R4027
A34R4033
A34RT1039
A3403034

(8)

Tektronix Serial / Model No.
Part No. Eff Dscont

307-0111-00
307-0111-00
315-0471-00
307-0157-00
156-0686-02

Replaceable Electrical Parts- OF150

Name & Description
RES. , FXD, CMPSN: 3.6 OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 3.6 OHM , 5 % ,0.25W
RES.. , FXD, CMPSN: 470 OHM, 5 %,0.25W
RES. , THERMAL: 5 OHM , 10% , DISC
MICROCIRCUIT, LI : OPNL AMPL,SCREENED

Mfr
Code Mfr Part Number

01121 CB36G5
01121 CB36G5
01121 CB4715
15454
02735 CA3130S/ 5

5DA5ROK270SSSIL
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Replaceable Electrical Parts- OF150

Component No.
A34A1
A34A1C2019
A34A1C3026
A34A1CR3021
A34A1Q1024
A34A1Q1039

A34A1R1015
A34A1R2014
A34A1R2015
A34A1R2016
A34A1R2024
A34A1R2025

A34A1R2026
A34A1R2029
A34A1R2035
A34A1R3015
A34A1R3019
A34A1R3025

A34A1U2035
A34A1VR3024

7-30

Tektronix
Part No.

283-0191-00
283-0024-00
152-0460-00
151-0302-00
151-0311-01

311-1284-00
317-0623-00
317-0134-00
317-0513-00
317-0104-00
307-0114-00

307-0105-00
317-0471-00
317-0822-00
317-0623-00
317-0103-00
317-0473-00

156-0853-00
152-0195-00

Serial / Model No.
Eff Dscont Name & Description

CKT BOARD ASSY: MOTOR SPEED CONTROL
CAP. , FXD , CER DI : 0.022UF , 20 % ,50V
CAP. , FXD, CER DI : 0.1UF, +80-20 % , 50V
SEMICOND DEVICE: SILICON, 25V , 1MA
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN

RES. ,VAR, NONWIR: 20K OHM, 10% , 0.5W
RES. , FXD, CMPSN: 62K OHM, 5 % , 0.125W
RES. , FXD, CMPSN: 130K OHM , 5 %, 0.125W
RES. , FXD, CMPSN: 51K OHM, 5%, 0.125W
RES. , FXD, CMPSN: 100K OHM, 5 % , 0.125W
RES. , FXD, CMPSN: 6.2 OHM , 5% , 0.25W

RES. , FXD, CMPSN: 3.9 OHM , 5% , 0.25W
,0.125WRES. , FXD , CMPSN: 470 OHM , 5 %, (

RES. , FXD, CMPSN: 8.2K OHM , 5 % , 0.125W
,0.125WRES. , FXD, CMPSN: 62K OHM, 5 %, (

RES. , FXD, CMPSN: 10K OHM , 5 % , 0.125W
RES. , FXD, CMPSN: 47K OHM , 5 % , 0.125W

MICROCIRCUIT, LI : OPERATIONALAMPLIFIER, DUAL
SEMICOND DEVICE: ZENER, 0.4W, 5.1V, 5%

Mfr
Code Mfr Part Number

72982 8121N0752500223M
72982 8121N083Z5U0104Z
04713 IN5299
07263 S038487
04713 SJE908

32997 3329W - L58-203
01121 BB6235
01121 BB1345
01121 BB5135
01121 BB1045
01121 CB62G5

01121 CB39G5
01121
01121
01121
01121
01121

27014
04713

BB4715
BB8225
BB6235
BB1035
BB4735

LM358N
SZ11755
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Component No.

A38
A38C1025
A38C1034
A38C1038
A38C1039
A3801041

A38C1046
A38C1054
A38C1056
A38C1059
A38C2025
A38C2029

A38C2030
A38C2037
A38C2043
A3802044
A3802045
A38C2050

A38C2051
A3802052
A38C2053
A38C2053
A38C2054
A38C2055

A38C2056
A38C2059
A38C3027
A38C3043
A3803058
A38C4017

A38C4036
A38C4047
A38C4053
A38CR1035
A38CR1064
A38CR1066

A38CR2022
A38CR2028
A38CR2029
A38CR2062
A38CR3015
A38CR3024

A38CR3026
A38CR3043
A38CR3049
A38CR3051
A38CR4011
A38CR4012

A38CR4013
A38CR4014
A38CR4022
A38CR4023
A38CR4046
A38CR4048

A38CR4049
A38CR4056
A38CR4057
A38L1056

REVMAY 1982

Tektronix
Part No.

290-0782-00
283-0067-00
283-0167-00
283-0220-00
283-0213-00

283-0220-00
283-0220-00
283-0251-00
283-0220-00
290-0782-00
283-0167-00

290-0523-00
290-0261-00
283-0220-00
283-0220-00
283-0150-00
283-0150-00

283-0186-00
283-0220-00
290-0522-00 B010100 B010118
290-0523-00 B010119
283-0220-00
283-0220-00

283-0167-00
283-0167-00
283-0067-00
290-0804-00
283-0210-00
283-0220-00

290-0920-00
290-0284-00
290-0522-00
152-0141-02
152-0141-02
152-0141-02

152-0141-02
152-0141-02
152-0141-02
152-0725-00
152-0141-02
152-0141-02

152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0141-02

152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0233-00

Serial / Model No.
Eff Dscont

152-0233-00
152-0141-02
152-0141-02
120-0382-00

Replaceable Electrical Parts- OF150

Name & Description

CKT BOARD ASSY: OPTICALPULSE GENERATOR
CAP. , FXD, ELCTLT: 4.7UF, +75-10% , 35V
CAP. , FXD, CER DI : 0.001UF, 10% , 200V

DI : 0.1UF, 10% , 100V
DI : 0.01UF, 20 % , 50V
DI : 300PF , 5 % , 100V

CAP. , FXD, CER
CAP. , FXD, CER
CAP. , FXD , CER

CAP. , FXD , CER DI : 0.01UF, 20 % , 50V
CAP. , FXD, CER DI : 0.01UF, 20 % , 50V
CAP. , FXD, CER DI : 87 PF, 5% , 100V
CAP. , FXD, CER DI : 0.01UF, 20 %, 50V
CAP. , FXD, ELCTLT: 4.7UF, +75-10% , 35V
CAP. , FXD, CER DI : 0.1UF, 10% , 100V

CAP. , FXD , ELCTLT: 2.2UF, 20 % , 20V
CAP. , FXD , ELCTLT: 6.8UF, 10% , 35V
CAP. , FXD, CER DI : 0.01UF, 20 %, 50V
CAP. , FXD , CER DI : 0.01UF, 20 % , 50V
CAP. , FXD, CER DI : 650PF, 5 % , 200V
CAP. , FXD, CER DI : 650PF, 5 % , 200V

CAP. , FXD , CER DI : 27PF, 5 % , 50V
CAP. , FXD, CER DI : 0.01UF, 20 % , 50V
CAP. , FXD , ELCTLT: 1UF, 20 %, 50V
CAP. , FXD, ELCTLT: 2.2UF,20 %,20V
CAP. , FXD , CER DI : 0.01UF, 20 % , 50V
CAP. , FXD , CER DI : 0.01UF, 20 % , 50V

CAP. , FXD, CER DI : 0.1UF, 10% , 100V
CAP. , FXD, CER DI : 0.1UF, 10% , 100V
CAP. , FXD, CER DI : 0.001UF, 10% , 200V
CAP. ,FXD, ELCTLT: 10UF, +50-10% , 25V
CAP. , FXD, CER DI : 0.0056UF , 20 % , 50V
CAP. , FXD, CER DI : 0.01UF, 20 % , 50V

CAP. , FXD, ELCTLT: 33UF , + 50-10% , 35V
CAP. , FXD , ELCTLT: 4.7UF, 10% , 35V
CAP. , FXD, ELCTLT: 1UF, 20 % ,50V
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA

SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, SCHOTTKY, 20V , 1 . 2PF
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 1150MA

SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA

SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 85V , 100MA

SEMICOND DEVICE: SILICON, 85V , 100MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
XFMR,TOROID: 14 TURNS, SINGLE

Mfr
Code Mfr Part Number

55680 35ULA4R7V-T
72982 DD51B10Y5F102K
72982 8131N145X5R0104K
72982 8121N075X7R0103M
72982 8121N130C0G0301J

72982 8121N075X7R0103M
72982 8121N075X7R0103M
72982 8121B145C0G0870J
72982 8121N075X7R0103M
55680 35ULA4R7V-T
72982 8131N145X5R0104K

56289 196D225X0020HA1
12954 D6R8B35K1
72982 8121N075X7R0103M
72982 8121N075X7R0103M
59660 835-515B651J
59660 835-515B651J

59660 811A058C0G0270J
72982 8121N075X7R0103M
56289 196D105X0050HA1
56289 196D225X0020HA1
72982 8121N075X7R0103M
72982 8121N075X7R0103M

72982 8131N145X5R0104K
72982 8131N145X5R0104K
72982 DD51B10Y5F102K
55680 25ULA10V-T
72982 8131N145W5R562M
72982 8121N075X7R0103M

55680 35ULB33V-T
56289 150D475X9035B2
56289 196D105X0050HA1
01295
01295
01295

01295
01295
01295
50434
01295
01295

1N4152R
1N4152R
1N4152R

01295
01295
01295
01295
01295
07263

1N4152R
1N4152R
1N4152R
5082-2810
1N4152R
1N4152R

01295 1N4152R
01295 1N4152R
01295 1N4152R
01295 1N4152R
01295
01295

1N4152R
1N4152R

1N4152R
1N4152R
1N4152R
1N4152R
1N4152R
FDH1986

07263 FDH1986
01295 1N4152R
01295 1N4152R
80009 120-0382-00
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Replaceable Electrical Parts€ 0F150

Component No.

A38Q1037
A3801040
A38Q1043
A38Q1046
A38Q1047
A38Q1048

A3801051
A38Q1052
A3801053
A3801054
A38Q1055
A38Q1056

A38Q1063
A3801064
A38Q1065
A38Q2018
A38Q2026
A38Q2028

A38Q2033
A38Q2034
A38Q2038
A38Q2049
A38Q2057
A38Q2061

A38Q2068
A38Q2069
A3802070
A3802072
A38Q3012
A38Q3016

A38Q3017
A38Q3018
A38Q3022
A38Q3024
A38Q3032
A38Q3043

A38Q3048
A38Q3050
A38Q3054
A38Q3058
A38Q3061
A38Q3065

A38Q4022
A38Q4024
A38Q4030
A38Q4031
A38R1033
A38R1034

A38R1035
A38R1037
A38R1038
A38R1042
A38R1044
A38R1045

A38R1047
A38R1053
A38R1054

7-32

Tektronix Serial / Model No.
Part No. Eff Dscont

151-0188-03
151-0188-03
151-0190-05
151-0302-01
151-0190-05
151-0441-03

151-0302-01
151-0441-03
151-0441-03
151-0441-03
151-0302-01
151-0441-03

151-0301-01
151-0190-05
151-0190-05
151-0302-01
151-0301-01
151-0301-01

151-0301-01
151-0302-01
151-0301-01
151-0301-01
151-0441-03
151-0451-01

151-0302-01
151-0301-01
151-0301-01
151-0301-01
151-0302-01
151-0301-01

151-0302-01
151-0301-01
151-0302-01
151-0301-01
151-0301-01
151-1078-00

151-0190-05
151-0254-00
151-0450-01
151-0451-01
151-0450-01
151-0302-01

151-0302-01
151-0302-01
151-0302-01
151-0407-00
321-0143-00
321-0226-00

321-0226-00
321-0122-00
311-0622-00
321-0165-00
321-0114-00
321-0126-00

315-0333-00
315-0101-00
315-0242-00

Name & Description

TRANSISTOR: SILICON, PNP, SEL
TRANSISTOR: SILICON, PNP, SEL
TRANSISTOR: SILICON,NPN
TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: SILICON, NPN
TRANSISTOR: 2N5179 FAMILY,CHECKED

TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: 2N5179 FAMILY,CHECKED
TRANSISTOR: 2N5179 FAMILY,CHECKED
TRANSISTOR: 2N5179 FAMILY,CHECKED
TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: 2N5179 FAMILY,CHECKED

TRANSISTOR: SILICON, PNP, PRESTRESSED
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: SILICON, PNP, PRESTRESSED
TRANSISTOR: SILICON, PNP, PRESTRESSED

TRANSISTOR: SILICON, PNP, PRESTRESSED
TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: SILICON, PNP, PRESTRESSED
TRANSISTOR: SILICON, PNP, PRESTRESSED
TRANSISTOR: 2N5179 FAMILY, CHECKED
TRANSISTOR: 2N5943 FAMILY, SCREENED

TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: SILICON, PNP, PRESTRESSED
TRANSISTOR: SILICON, PNP, PRESTRESSED
TRANSISTOR: SILICON, PNP, PRESTRESSED
TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: SILICON, PNP, PRESTRESSED

TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: SILICON, PNP, PRESTRESSED
TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: SILICON, PNP, PRESTRESSED
TRANSISTOR: SILICON, PNP , PRESTRESSED
TRANSISTOR: SILICON, JFE, N-CHANNEL

TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: 2N5583 FAMILY, SCREENED
TRANSISTOR: 2N5943 FAMILY, SCREENED
TRANSISTOR: 2N5583 FAMILY, SCREENED
TRANSISTOR: SILICON, NPN , SEL

TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: SILICON, NPN, SEL
TRANSISTOR: SILICON, NPN
RES. , FXD, FILM: 301 OHM , 1% , 0.125W
RES. , FXD, FILM: 2.21K OHM , 1% , 0.125W

RES. , FXD, FILM: 2.21K OHM, 1%,0. 125W
RES. , FXD, FILM: 182 OHM, 1%, 0.125W
RES. ,VAR, NONWIR: 100 OHM, 10% , 0.50W
RES. , FXD, FILM: 511 OHM , 1% , 0.125W
RES. , FXD, FILM: 150 OHM, 1%,0.125W
RES. , FXD, FILM: 200 OHM , 1% , 0.125W

RES. , FXD, CMPSN: 33K OHM, 5 % ,0.25W
RES. , FXD, CMPSN: 100 OHM, 5% , 0.25W
RES. , FXD, CMPSN: 2.4K OHM, 5 % , 0.25W

Mfr
Code Mfr Part Number

80009 151-0188-03
151-0188-03
151-0190-05

80009
80009
80009 151-0302-01
80009 151-0190-05
80009 151-0441-03

80009 151-0302-01
80009 151-0441-03
80009 151-0441-03

151-0441-03
80009 151-0302-01
80009 151-0441-03

80009 151-0301-01
80009 151-0190-05
80009 151-0190-05
80009 151-0302-01
80009 151-0301-01
80009 151-0301-01

80009 151-0301-01
80009 151-0302-01
80009 151-0301-01
80009 151-0301-01
80009 151-0441-03
80009 151-0451-01

80009 151-0302-01
80009 151-0301-01
80009 151-0301-01
80009 151-0301-01
80009 151-0302-01
80009 151-0301-01

80009 151-0302-01
80009 151-0301-01
80009 151-0302-01
80009 151-0301-01
80009 151-0301-01
17856 J2133

80009 151-0190-05
03508 X38L3118
80009 151-0450-01
80009 151-0451-01
80009 151-0450-01
80009 151-0302-01

80009 151-0302-01
80009 151-0302-01
80009 151-0302-01
04713 SS2456
91637 MFF1816G301ROF
91637 MFF1816G22100F

91637 MFF1816G22100F
91637 MFF1816G182ROF
32997 3329H -G48-101
91637 MFF1816G511ROF
91637 MFF1816G150ROF
91637 MFF1816G200ROF

01121 CB3335
01121
01121

CB1015
CB2425
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Component No.
A38R1055
A38R1057
A38R1058
A38R1062
A38R1063
A38R1064

A38R1065
A38R1066
A38R1067
A38R1073
A38R1074
A38R1075

A38R2012
A38R2014
A38R2015
A38R2022
A38R2023
A38R2024

A38R2026
A38R2027
A38R2028
A38R2030
A38R2031
A38R2033

A38R2036
A38R2037
A38R2038
A38R2039
A38R2042
A38R2043

A38R2044
A38R2046
A38R2047
A38R2051
A38R2053
A38R2054

A38R2055
A38R2056
A38R2057
A38R2058
A38R2059
A38R2066

A38R2067
A38R2068
A38R2071
A38R3011
A38R3013
A38R3014

A38R3020
A38R3021
A38R3022
A38R3023
A38R3024
A38R3026

A38R3027
A38R3028
A38R3029

Tektronix Serial / Model No.
Part No. Eff Dscont

315-0101-00
315-0103-00
315-0201-00
321-0312-00
321-0816-00
321-0180-00

321-0197-00
321-0122-00
321-0248-00
311-1225-00
311-1224-00
321-0228-00

315-0123-00
315-0104-00
315-0102-00
315-0103-00
315-0104-00
315-0104-00

321-0219-00
321-0273-00
315-0201-00
315-0103-00
321-0229-00
321-0224-00

321-0239-00
321-0193-00
321-0278-00
321-0135-00
321-0108-00
321-0210-00

315-0101-00
321-0239-00
321-0073-00
321-0184-00
315-0101-00
321-0126-00

315-0103-00
315-0181-00
317-0200-00
315-0151-00
315-0820-00
315-0223-00

315-0223-00
315-0123-00
315-0332-00
321-0313-00
315-0301-00
315-0561-00

321-0201-00
321-0193-00
315-0361-00
321-0142-00
321-0206-00
315-0153-00

315-0203-00
321-0193-00
321-0169-00

Replaceable Electrical Parts-OF150

Name & Description
RES., FXD, CMPSN: 100 OHM, 5 % ,0.25W
RES. , FXD, CMPSN: 10K OHM, 5% , 0.25W
RES., FXD, CMPSN: 200 OHM, 5 %, 0.25W
RES. , FXD, FILM: 17.4KOHM, 1% , 0.125W
RES. , FXD, FILM: 5K OHM, 1%,0.125W
RES.,FXD, FILM: 732 OHM, 1%,0.125W

RES. , FXD, FILM: 1.1KOHM, 1% , 0.125W
RES. , FXD, FILM: 182 OHM, 1%, 0.125W
RES. , FXD, FILM: 3.74K OHM , 1% , 0.125W
RES. , VAR, NONWIR: 1K OHM, 20 % , 0.50W
RES. , VAR, NONWIR: 500 OHM, 20 % , 0.50W
RES. , FXD, FILM: 2.32K OHM , 1% , 0.125W

RES. , FXD, CMPSN: 12K OHM , 5 %, 0.25W
RES. ,FXD, CMPSN: 100K OHM, 5% ,0.25W
RES. ,FXD, CMPSN: 1K OHM, 5% ,0.25W
RES.,FXD, CMPSN: 10K OHM, 5% ,0.25W
RES. , FXD, CMPSN: 100K OHM, 5%,0.25W
RES. , FXD, CMPSN: 100K OHM, 5 % , 0.25W

RES. , FXD, FILM: 1.87K OHM , 1% , 0.125W
RES. , FXD, FILM: 6.81K OHM , 1% , 0.125W
RES. , FXD, CMPSN: 200 OHM, 5% ,0.25W
RES. , FXD, CMPSN: 10K OHM, 5 %, 0.25W
RES. , FXD , FILM: 2.37K OHM, 1% , 0.125W
RES. , FXD, FILM: 2.1KOHM, 1% , 0.125W

RES. , FXD,FILM: 3.01K OHM , 1% , 0.125W
RES. , FXD, FILM: 1K OHM , 1% , 0.125W
RES. , FXD, FILM: 7.68K OHM, 1% ,0.125W
RES. , FXD, FILM: 249 OHM, 1% , 0.125W
RES. , FXD, FILM: 130 OHM, 1% , 0.125W
RES. , FXD, FILM: 1.5KOHM, 1% , •,0.125W

RES. , FXD, CMPSN: 100 OHM, 5 % , 0.25W
RES. , FXD, FILM: 3.01K OHM, 1% , 0.125W
RES. , FXD, FILM: 56.2 OHM, 1% , 0.125W
RES. , FXD, FILM: 806 OHM, 1%,0.125W
RES. , FXD, CMPSN: 100 OHM, 5% ,0.25W
RES. , FXD, FILM: 200 OHM, 1% , 0.125W

RES. , FXD, CMPSN: 10K OHM, 5 %,0.25W
RES. , FXD, CMPSN: 180 OHM, 5 %,0.25W
RES. , FXD, CMPSN: 20 OHM , 5% ,0.125W
RES. , FXD, CMPSN: 150 OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 82 OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 22K OHM, 5 %, 0.25W

RES. , FXD, CMPSN: 22K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 12K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 3.3K OHM , 5%,0.25W
RES. , FXD, FILM: 17.8K OHM, 1%, 0.125W
RES. , FXD, CMPSN: 300 OHM, 5 % ,0.25W

OHM , 5% , 0.25WRES. , FXD, CMPSN: 560

RES. , FXD, FILM: 1.21KOHM, 1% , 0.125W
RES. , FXD, FILM: 1K OHM , 1% ,0.125W
RES. , FXD, CMPSN: 360 OHM, 5 % ,0.25W
RES. , FXD, FILM: 294 OHM , 1% , 0.125W
RES. , FXD, FILM: 1.37KOHM, 1% , 0.125W
RES. , FXD, CMPSN: 15K OHM, 5 % , 0.25W

RES. , FXD, CMPSN: 20K OHM , 5 %, 0.25W
RES. , FXD, FILM: 1K OHM, 1%,0.125W
RES. , FXD , FILM: 562 OHM, 1% , 0.125W

Mfr
Code Mfr Part Number

01121
01121
01121
91637 MFF1816G17401F
24546 NA55D5001F
91637 MFF1816G732ROF

CB1015
CB1035
CB2015

91637 MFF1816G11000F
91637 MFF1816G182ROF
91637 MFF1816G37400F
32997 3386F - T04-102
32997 3386F - T04-501
91637 MFF1816G23200F

01121 CB1235
01121 CB1045
01121 CB1025
01121 CB1035
01121 CB1045
01121 CB1045

91637 MFF1816G18700F
91637 MFF1816G68100F
01121 CB2015
01121 CB1035
91637 MFF1816G23700F
91637 MFF1816G21000F

91637 MFF1816G30100F
91637 MFF1816G10000F
91637 MFF1816G76800F
91637 MFF1816G249ROF
91637 MFF1816G130ROF
91637 MFF1816G15000F

01121 CB1015
91637 MFF1816G30100F
91637 MFF1816G56R20F
91637 MFF1816G806R0F
01121 CB1015
91637 MFF1816G200ROF

01121 CB1035
01121 CB1815
01121 BB2005
01121 CB1515
01121 CB8205
01121 CB2235

01121 CB2235
01121 CB1235
01121 CB3325
91637 MFF1816G17801F
01121 CB3015
01121 CB5615

91637 MFF1816G12100F
91637 MFF1816G10000F
01121
91637 MFF1816G294ROF
91637 MFF1816G13700F
01121 CB1535

CB3615

01121 CB2035
91637 MFF1816G10000F
91637 MFF1816G562ROF
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Replaceable Electrical Parts - OF150

Component No.

A38R3031
A38R3033
A38R3034
A38R3036
A38R3037
A38R3038

A38R3042
A38R3043
A38R3044
A38R3046
A38R3046
A38R3049

A38R3050
A38R3050
A38R3052
A38R3053
A38R3054
A38R3055

A38R3056
A38R3057
A38R3058
A38R3060
A38R3067
A38R3071

A38R3072
A38R3073
A38R3074
A38R3075
A38R4011
A38R4012

A38R4016
A38R4017
A38R4018
A38R4022
A38R4023
A38R4024

A38R4025
A38R4026
A38R4027
A38R4028
A38R4029
A38R4033

A38R4035
A38R4058
A38RT2037
A38T4041
A38T4055
A38U3044

A38U4017
A38VR2012
A38VR3021
A38VR4034
A38VR4047

7-34

Tektronix
Part No.

321-0161-00
321-0079-00
315-0103-00
321-0168-00
315-0101-00
311-1228-00

321-0298-00
321-0338-00
321-0289-00
321-0333-00
321-0304-00 B010119
321-0170-00

321-0402-00
321-0442-00
315-0393-00
317-0027-00
315-0201-00
315-0472-00

321-0275-00 B010100 B010118
321-0246-00 B010119
315-0202-00
315-0101-00
315-0472-00
315-0680-00

315-0472-00
315-0472-00
315-0103-00
315-0332-00
321-0337-00
315-0101-00

315-0101-00
315-0103-00
321-0618-00
315-0242-00
315-0104-00
315-0102-00

321-0289-00
321-0085-00
315-0103-00
321-0001-00
321-0001-00
315-0752-00

Serial / Model No.
Eff Dscont

315-0202-00
317-0101-00
307-0127-00
120-1395-00
120-0785-00
156-0853-02

156-0853-02
152-0217-00
152-0461-00
152-0427-00
152-0265-00

B010100 B010118

XB010119

Name & Description

RES. , FXD, FILM: 464 OHM , 1% , 0.125W
RES. , FXD, FILM: 64.9 OHM , 1% , 0.125W
RES. , FXD, CMPSN: 10K OHM , 5 % , 0.25W
RES. ,FXD, FILM: 549 OHM , 1% , 0.125W
RES. , FXD , CMPSN: 100 OHM, 5 % ,0.25W
RES. ,VAR, NONWIR: 10K OHM , 20 % , 0.50W

RES. , FXD , FILM: 12.4K OHM , 1% , 0.125W
RES. , FXD, FILM: 32.4K OHM , 1% ,0.125W
RES. , FXD, FILM : 10K OHM , 1%, 0.125W
RES. , FXD, FILM: 28.7K OHM , 1% , 0.125W
RES. , FXD, FILM: 14.3K OHM , 1% , 0.125W
RES. , FXD , FILM: 576 OHM , 1% , 0.125W

RES. , FXD, FILM: 7.15KOHM, 1% , 0.125W
0.125WRES. , FXD, FILM: 3.57K OHM, 1%,

RES. , FXD, CMPSN: 2K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 100 OHM , 5%, 0.25W
RES. , FXD, CMPSN: 4.7K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 68 OHM, 5 %, 0.25W

RES. , FXD, FILM: 150K OHM , 1% , 0.125W
RES. , FXD, FILM: 392K OHM, 1% , 0.125W
RES. , FXD, CMPSN: 39K OHM , 5 % , 0.25W

0.125WRES. , FXD, CMPSN: 2.7 OHM, 5%, C
RES. , FXD, CMPSN: 200 OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 4.7K OHM, 5% , 0.25W

RES. , FXD, CMPSN: 4.7K OHM , 5 % , 0.25W
RES. , FXD , CMPSN: 4.7K OHM, 5 %, 0.25W
RES. , FXD, CMPSN: 10K OHM, 5 %, 0.25W
RES. , FXD , CMPSN: 3.3K OHM , 5 % , 0.25W
RES. , FXD , FILM: 31.6K OHM , 1% , 0.125W
RES., FXD, CMPSN: 100 OHM, 5%, 0.25W

RES. , FXD , CMPSN: 100 OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 10K OHM , 5 %, (,0.25W
RES. , FXD , FILM: 250K OHM , 1% , 0.125W
RES. , FXD, CMPSN: 2.4K OHM, 5 %, 0.25W
RES. , FXD, CMPSN: 100K OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 1K OHM, 5 % , 0.25W

RES. , FXD, FILM: 10K OHM , 1% ,0.125W
RES. , FXD, FILM: 75 OHM , 1%, 0.125W
RES. , FXD, CMPSN: 10K OHM , 5 % , 0.25W
RES. , FXD, FILM: 10 OHM , 1% ,0.125W
RES. , FXD , FILM: 10 OHM , 1% , 0.125W
RES. , FXD, CMPSN: 7.5K OHM , 5 % , 0.25W

RES. , FXD , CMPSN: 2K OHM , 5%, 0.25W
RES. , FXD, CMPSN: 100 OHM , 5 % , 0.125W
RES , THERMAL: 1K OHM,, 10%
TRANSFORMER: POT CORE
XFMR, TOROID: 12 TURN BIFILAR
MICROCIRCUIT, LI : DUAL OPNL AMPL,CHK

CHKMICROCIRCUIT, LI : DUAL OPNL AMPL,
SEMICOND DEVICE: ZENER, 0.4W , 8.2V,5%
SEMICOND DEVICE: ZENER, 0.4W , 6.2V,5%
SEMICOND DEVICE: ZENER, 0.4W , 100V, 5%
SEMICOND DEVICE: ZENER, 0.4W, 24V , 5%

Mfr
Code Mfr Part Number

91637 MFF1816G464ROF
91637 MFF1816G64R90F
01121 CB1035
91637 MFF1816G549ROF
01121 CB1015
32997 3386F - T04-103

91637 MFF1816G12401F
91637 MFF1816G32401F
91637 MFF1816G10001F
91637 MFF1816G28701F
91637 MFF1816G14301F
91637 MFF1816G576ROF

91637 MFF1816G71500F
91637 MFF1816G35700F
01121 CB2025
01121 CB1015
01121 CB4725
01121 CB6805

24546 NA55D1503F
91637 MFF1816G39202F
01121 CB3935

BB2R70501121
01121
01121

CB2015
CB4725

01121 CB4725
01121 CB4725
01121 CB1035
01121 CB3325
91637 MFF1816G31601F
01121 CB1015

01121 CB1015
01121 CB1035
91637 MFF1816G25002F
01121 CB2425
01121
01121

CB1045
CB1025

91637 MFF1816G10001F
91637 MFF1816G75ROOF
01121 CB1035
75042 CEATO- 10ROOF
75042 CEATO- 10ROOF
01121 CB7525

01121 CB2025
01121 BB1015
50157 2D1596
80009 120-1395-00
80009 120-0785-00
04713 LM358J

LM358J
SZG20
1N821

04713
04713
04713
80009 152-0427-00
04713 SZG35009K8

REVMAY 1982
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Component No.

A40

A4001014
A40C1016
A40C1017
A40C1018

A40C1019

A42
A42C1015
A42C1016
A4201017
A42C1018
A4201019

A42C1022
A42C1024
A42C1025
A4202013
A42C2015
A42C2016

A4202022
A4203012
A42C3022
A4203023
A4203028
A42CR1025

A42CR2011
A42CR2017
A42CR2019
A42Q1015
A4201016
A42Q2025

A42Q2026
A42Q2027
A4202028
A42R1011
A42R1012
A42R1013

A42R1014
A42R1016
A42R1017
A42R1019
A42R1020
A42R1021

A42R1022
A42R1023
A42R1024
A42R1025
A42R1026
A42R1028

A42R2011
A42R2014
A42R2015
A42R2016
A42R2017
A42R2018

REVMAY 1982

Tektronix
Part No.

283-0000-00
283-0330-00
283-0330-00
283-0220-00

283-0220-00

283-0346-00
283-0223-00
283-0177-00
283-0177-00
283-0177-00

283-0238-00
281-0645-00
283-0330-00
283-0417-00
283-0189-00
281-0178-00

283-0181-00
283-0000-00
283-0158-00
283-0238-00
283-0111-00
152-0141-02

152-0141-02
152-0322-00
152-0322-00
151-0221-00
151-0472-00
151-0434-00

151-0434-00
151-0441-00
151-0441-00
321-0641-00
317-0027-00
317-0027-00

315-0470-00
321-0097-00
315-0560-00
321-0193-00
315-0471-00
317-0560-00

321-0339-00
321-0351-00
321-0156-00
321-0339-00
321-0193-00
321-0193-00

321-0294-00
321-0510-00
321-0523-00
321-0143-00
317-0047-00
321-0322-00

Serial / Model No.
Eff Dscont

Replaceable Electrical Parts- OF150

Name & Description

CKT BOARD ASSY: MODULE INTERFACE
(QUANTITYOF 2 )

CAP. , FXD, CER
CAP. , FXD , CER DI : 0.001UF, + 100-0% , 500V

DI : 100PF,5 % , 50V
DI : 100PF, 5 % , 50VCAP. , FXD, CER

CAP. , FXD, CER DI : 0.01UF, 20 % , 50V

CAP. , FXD , CER DI : 0.01UF, 20 % , 50V

CKT BOARD ASSY: PREAMP
CAP. , FXD , CER DI : 0.47UF, +80-20 % , 100V
CAP. , FXD , CER DI : 3PF , +/ - 18PF, 50V
CAP. , FXD , CER
CAP. , FXD , CER
CAP. , FXD , CER

DI : 1UF, +80-20 % , 25V
DI : 1UF, +80-20 % , 25V
DI : 1UF, +80-20 %, 25V

CAP. , FXD, CER DI : 0.01UF, 10% , 50V
CAP. , FXD, CER DI : 8.2PF, + / - 0.25PF, 500V
CAP. , FXD , CER DI : 100PF, 5 % ,50V
CAP. , FXD , CER DI : 0.22UF,20 %,400V
CAP. , FXD, CER DI : 0.1UF, 20 %, 400V
CAP. , VAR, PLSTC: 1-3.5PF, 500V

CAP. , FXD, CER DI : 1.8PF, 10% , 100V
CAP. , FXD, CER DI : 0.001UF, + 100-0% , 500V
CAP. , FXD , CER DI : 1PF, 10% , 50V
CAP. , FXD, CER DI : 0.01UF, 10% , 50V
CAP. , FXD , CER DI : 0.1UF, 20 %, 50V
SEMICOND DEVICE: SILICON, 30V , 150MA

SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 15V, HOT CARRIER
SEMICOND DEVICE: SILICON, 15V, HOT CARRIER
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP

TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
RES. , FXD , FILM: 1.8K OHM , 1% , 0.125W
RES. , FXD , CMPSN: 2.7 OHM , 5 % , 0.125W
RES. , FXD, CMPSN: 2.7 OHM , 5 % , 0.125W

RES. , FXD, CMPSN: 47 OHM ,5% ,0.25W
RES. , FXD , FILM: 100
RES. , FXD , CMPSN: 56

OHM , 1% , 0.125W
OHM , 5% , 0.25W

RES. , FXD, FILM: 1K OHM , 1% , 0.125W
RES. , FXD, CMPSN: 470 OHM , 5 %, (,0.25W
RES. , FXD, CMPSN: 56 OHM , 5 % , 0.125W

RES. , FXD, FILM: 33.2K OHM , 1% , 0.125W
RES. , FXD , FILM: 44.2K OHM , 1% , 0.125W
RES. , FXD, FILM: 412 OHM, 1% , 0.125W
RES. , FXD , FILM: 33.2K OHM , 1% , 0.125W
RES. , FXD , FILM: 1K OHM , 1%,0.125W
RES. , FXD, FILM: 1K OHM, 1% , 0.125W

RES. , FXD , FILM: 11.3KOHM , 1% , 0.125W
RES. , FXD , FILM: 2M OHM , 1% , 0.125W
RES. , FXD , FILM: 2.74M OHM , 1%, 0.125W
RES. , FXD, FILM: 301 OHM, 1% , 0.125W
RES. , FXD, CMPSN: 4.7 OHM , 5 % , 0.125W
RES. , FXD, FILM: 22.1K OHM, 1%,0.125W

Mfr
Code Mfr Part Number

59660 831-519- Z5U- 102P
51642 150-050- NPO- 101J
51642 150-050- NPO- 101J
72982 8121N075X7R0103M

72982 8121N075X7R0103M

72982 8131-M100F474Z
59660 835XXXCQJ0309D
56289 273C5
56289 27305
56289 273C5

72982 8121N075X7R0103K
59660 374 018 COH0829C
51642 150-050- NPO- 101J
72982 8151-400-651

8151N401X5R0104M72982
80031 2805D013R5BH02F0

72982 8101B121C0K0189B
59660 831-519-250-102P
51642 100-050- NPO- 109B
72982 8121N075X7R0103K
72982 8121- N088Z5U104M
01295 1N4152R

01295 1N4152R
50434 5082-2672
50434 5082-2672
04713 SPS246
80009 151-0472-00
04713 SS7144

04713 SS7144
04713 SRF501
04713 SRF501
91637 MFF1816G18000F
01121 BB2R705
01121 BB2R705

01121 CB4705
91637 MFF1816G100ROF
01121
91637 MFF1816G10000F
01121
01121

CB5605

CB4715
BB5605

MFF1816G33201F91637
MFF1816G44201F91637

91637 MFF1816G412ROF
91637 MFF1816G33201F
91637 MFF1816G10000F
91637 MFF1816G10000F

MFF1816G11301F
HFF188G20003F

91637
91637
07716 CEAD52601F
91637 MFF1816G301ROF
01121
91637

BB47G5
MFF1816G22101F
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Replaceable Electrical Parts- OF150

Component No.

A42R2019
A42R2021
A42R2022
A42R2023
A42R2024
A42R2025

A42R2026
A42R2027
A42R3011
A42R3012
A42R3013
A42R3014

A42R3015
A42R3016
A42R3021
A42R3023
A42R3025
A42R3026

A42R3027
A42R3028
A42R3029
A42U1019
A42U2021

7-36

Tektronix Serial / Model No.
Part No. Eff Dscont

317-0047-00
321-0164-00
321-0193-00
317-0270-00
317-0270-00
321-0285-00

321-0147-00
321-0297-00
311-1007-00
315-0150-00
321-0078-00
321-0078-00

321-0068-00
321-0523-00
321-0164-00
315-0390-00
321-0139-00
321-0147-00

321-0239-00
311-0634-00
311-0644-00
156-0105-02
155-0248-00

Name & Description

RES.,FXD, CMPSN: 4.7 OHM, 5%,0.125W
RES., FXD, FILM: 499 OHM , 1%,0.125W
RES. , FXD, FILM: 1K OHM, 1%, 0.125W
RES. ,FXD, CMPSN: 27 OHM, 5 % ,0.125W
RES. , FXD, CMPSN: 27 OHM, 5% , .0.125W
RES. , FXD, FILM: 9.09K OHM, 1%, 0.125W

RES. , FXD, FILM: 332 OHM , 1% , 0.125W
RES. , FXD, FILM: 12.1KOHM , 1% , 0.125W
RES. ,VAR, NONWIR: 20 OHM, 20 % , 0.50W
RES. , FXD, CMPSN: 15 OHM , 5%, 0.25W
RES. ,FXD, FILM: 63.4 OHM, 1% , 0.125W
RES., FXD, FILM: 63.4 OHM, 1% ,0.125W

RES. , FXD, FILM: 49.9 OHM , 1%, 0.125W
RES. , FXD, FILM: 2.74M OHM, 1%, 0.125W
RES. , FXD, FILM: 499 OHM , 1%, 0.125W
RES. , FXD, CMPSN: 39 OHM, 5 % , 0.25W
RES., FXD, FILM: 274 OHM, 1%, 0.125W
RES., FXD, FILM: 332 OHM , 1% , 0.125W

RES. , FXD,FILM: 3.01K OHM , 1% , 0.125W
RES. ,VAR, NONWIR: TRMR, 500 OHM, 0.5W
RES. ,VAR, NONWIR: 20K OHM , 10% , 0.50W
MICROCIRCUIT, LI : OPERATIONALAMPLIFIER, SEL
MICROCIRCUIT, LI : DIODE ARRAY

Mfr
Code Mfr Part Number

BB47G501121
91637 MFF1816G499ROF
91637 MFF1816G10000F
01121 BB2705
01121 BB2705
91637 MFF1816G90900F

91637 MFF1816G332ROF
91637 MFF1816G12101F
73138 82-38-1
01121 CB1505
91637 MFF1816G63R40F
91637 MFF1816G63R40F

91637 MFF1816G49R90F
07716 CEAD52601F
91637 MFF1816G499ROF
01121
91637 MFF1816G274ROF
91637 MFF1816G332ROF

CB3905

91637 MFF1816G30100F
32997 3326H -G48-501
73138 82-34-1
01295 LM301AJG4
80009 155-0248-00
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Component No.

A44
A44C1041
A44C1045
A44C1046
A44C1047
A44C1055

A44C1056
A44C1061
A44C1064
A44C1067
A44C1075
A44C1077

A44C1078
A44C1084
A44C1085
A44C1087
A44C2010
A44C2055

A44C2056
A44C2057
A44C2061
A44C2064
A44C2065
A44C2068

A44C2069
A44C2072
A44C2078
A44C2087
A44C3011
A44C3041

A44C3047
A44C3048
A44C3051
A44C3052
A44C3053
A44C3055

A44C3056
A44C3057
A44C3058
A44C3067
A44C3069
A44C3072

A44C3073
A44C3078
A44C3079
A44C4013
A44C4027
A44C4028

A44C4029
A44C4049
A44C4051
A44C4054
A44C4055
A44C4080

A44C4086
A44CR1055
A44CR1085

REVMAY1982

Tektronix
Part No.

283-0111-00
285-0627-00
283-0111-00
283-0177-00
283-0177-00

283-0177-00
283-0191-00
283-0111-00
283-0220-00
283-0156-00
283-0198-00

290-0852-00
283-0067-00
283-0000-00
283-0000-00
285-1235-00
283-0191-00

283-0181-00
283-0111-00
283-0201-00
283-0168-00
283-0156-00
283-0201-00

283-0157-00
283-0156-00
290-0134-00
283-0068-00
283-0220-00
283-0191-00

283-0111-00
283-0175-00
283-0177-00
283-0111-00
281-0178-00
283-0185-00

283-0158-00
283-0177-00
283-0220-00
283-0220-00
283-0111-00
283-0111-00

290-0535-00
283-0220-00
283-0047-00
283-0220-00
283-0111-00
283-0220-00

283-0177-00
283-0177-00
283-0067-00
283-0198-00
283-0111-00
283-0107-00

290-0134-00
152-0141-02
152-0141-02

Serial / Model No.
Eff Dscont

Replaceable Electrical Parts- OF150

Name & Description

CKT BOARD ASSY: INPUT LOG AMP
CAP. , FXD , CER DI : 0.1UF, 20 % ,50V
CAP. , FXD, PLSTC: 0.0033UF , 5 %, 100V
CAP. , FXD, CER DI : 0.1UF, 20 % ,50V
CAP. , FXD, CER DI : 1UF, +80-20 %, 25V
CAP. , FXD , CER DI : 1UF, +80-20 %, 25V

CAP. , FXD , CER DI : 1UF, +80-20 % , 25V
CAP. , FXD, CER DI : 0.022UF , 20 % , 550V
CAP. , FXD , CER DI : 0.1UF, 20 % , 50V
CAP. , FXD, CER DI : 0.01UF, 20 % , 50V
CAP. , FXD, CER DI : 1000PF, +100-0% , 200V
CAP. , FXD, CER DI : 0.22UF, 20 % , 50V

CAP. , FXD , ELCTLT: 1UF, +75-10% , 350V
CAP. , FXD, CER DI : 0.001UF, 10% , 200V
CAP. , FXD, CER DI : 0.001UF, + 100-0% , 500V
CAP. , FXD, CER DI : 0.001UF, + 100-0% , 500V
CAP. , FXD , PLSTC: 0.22UF, 10% ,400V
CAP. , FXD, CER DI : 0.022UF, 20 % , 50V

CAP. , FXD, CER DI : 1.8PF, 10% , 100V
CAP. , FXD , CER DI : 0.1UF, 20 %, 50V
CAP. , FXD, CER DI : 27PF, 10%, 200V
CAP. , FXD, CER DI : 12PF, 5 % , 100V
CAP. , FXD, CER DI : 1000PF, + 100-0% , 200V
CAP. , FXD , CER DI : 27PF, 10%,200V

CAP. , FXD, CER DI : 7PF, 5%,500V
CAP. , FXD, CER DI : 1000PF, + 100-0% , 200V
CAP. , FXD, ELCTLT: 22UF , 20 % , 15V
CAP. , FXD , CER DI : 0.01UF, + 100-0% , 500V
CAP. , FXD , CER DI : 0.01UF,20 % , 50V
CAP. , FXD, CER DI : 0.022UF , 20 % , 50V

CAP. , FXD , CER
CAP. , FXD , CER
CAP. , FXD, CER

DI : 0.1UF, 20 % , 50V
DI : 10PF, 5 % , 200V
DI : 1UF, +80-20 %,25V

CAP. , FXD, CER DI : 0.1UF, 20 %,50V
CAP. ,VAR, PLSTC: 1-3.5PF, 500V
CAP. , FXD, CER DI : 2.5PF, 5%, 50V

CAP. , FXD, CER DI : 1PF, 10%,50V
CAP. , FXD, CER DI : 1UF, +80-20 % , 25V
CAP. , FXD, CER DI : 0.01UF, 20 % , 50V
CAP. , FXD, CER DI : 0.01UF, 20 % , 50V
CAP. , FXD, CER DI : 0.1UF, 20 %, 5, 50V
CAP. ,., FXD, CER DI : 0.1UF, 20 %, 50V

CAP. , FXD , ELCTLT: 33UF , 20 %, 10V
CAP. , FXD , CER DI : 0.01UF, 20 %, 50V
CAP. , FXD, CER DI : 270PF, 5 % , 500V
CAP. , FXD, CER DI : 0.01UF, 20 %, 50V
CAP. , FXD, CER DI : 0.1UF, 20 %, 50V
CAP. , FXD , CER DI : 0.01UF, 20 % , 50V

CAP. , FXD, CER
CAP. , FXD , CER
CAP. , FXD, CER
CAP. , FXD , CER
CAP. , FXD, CER

DI : 1UF, +80-20 %, 25V
DI : 1UF, +80-20 %, 25V
DI : 0.001UF, 10% , 200V
DI : 0.22UF , 20 % , 50V
DI : 0.1UF, 20 % ,50V

CAP. , FXD, CER DI : 51PF, 5 %, 200V

CAP. , FXD , ELCTLT: 22UF , 20 % , 15V
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA

Mfr
Code Mfr Part Number

72982 8121- N088Z5U104M
56289 410P33251
72982 8121- N088250104M
56289 273C5
56289 273C5

56289 273C5
72982 8121N075Z5U0223M
72982 8121- N088Z5U104M
72982 8121N075X7R0103M
72982 8111A208Z5U0102Z
72982 8121N083Z5U0224M

55680 350UNAIV-T
72982 DD51B10Y5F102K
59660 831-519- Z5U- 102P
59660 831-519-25U- 102P
55112 160.22 10 400L
72982 8121N0752500223M

72982 8101B121C0K0189B
72982 8121- N088Z5U104M
72982 8101B210X7R0270K
72982 8101B121C0G0120J
72982 8111A208Z5U01022
72982 8101B210X7R0270K

59660 8111B064C0H0709D
72982 8111A208Z5001022
56289 150D226X0015B2
56289
72982 8121N075X7R0103M
72982 8121N075Z5U0223M

19C241

72982 8121- N088Z5U104M
72982 8101B210C0G0100J
56289 273C5
72982 8121- N088Z5U104M
80031 2805D013R5BH02F0
72982 8101B057C0K0295B

51642 100-050- NP0-109B
56289 273C5
72982 8121N075X7R0103M
72982 8121N075X7R0103M
72982 8121- N088Z50104M
72982 8121- N088Z5U104M

56289 196D336X0010KA1
72982 8121N075X7R0103M
72982 083152225D00271J
72982 8121N075X7R0103M
72982 8121- N088Z5U104M
72982 8121N075X7R0103M

56289 273C5
56289 27305
72982 DD51B10Y5F102K
72982 8121N0832500224M
72982 8121- N088Z5U104M
72982 8121B232C0G0510J

56289 150D226X0015B2
01295 1N4152R
01295 1N4152R
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Replaceable Electrical Parts- OF150

Component No.

A44CR2024
A44CR2037
A44CR2049
A44CR3013
A44CR3015
A44L2072

A44Q1062
A44Q1065
A44Q1066
A44Q1075
A44Q1078
A44Q1082

A44Q2041
A44Q2044
A44Q2045
A44Q2047
A44Q2048
A44Q2051

A44Q2058
A44Q2059
A44Q2062
A44Q2064
A44Q2065
A44Q2066

A44Q2071
A44Q2072
A44Q2075
A44Q2081
A44Q2085
A44Q3039

A44Q3052
A44Q3062
A44Q3065
A44Q3067
A44Q3075
A44Q4015

A4404021
A44Q4038
A4404065
A44R1041
A44R1042
A44R1046

A44R1047
A44R1048
A44R1049
A44R1052
A44R1053
A44R1054

A44R1055
A44R1059
A44R1061
A44R1062
A44R1063
A44R1064

A44R1065
A44R1066
A44R1067

7-38

Tektronix Serial / Model No.
Part No. Eff Dscont

152-0141-02
152-0141-02
152-0322-00
152-0322-00
152-0322-00
108-0606-00

151-0190-00
151-0190-00
151-0441-00
151-0302-00
151-0444-03
151-0444-03

151-0216-00
151-0434-00
151-0434-00
151-0441-00
151-0441-00
151-0216-00

151-0434-00
151-0441-00
151-0434-00
151-0434-00
151-0434-00
151-0216-00

151-0434-00
151-0216-00
151-0441-00
151-0462-00
151-0462-00
151-0190-00

151-1103-00
151-0441-00
151-0441-00
151-1032-02
151-0441-00
151-0126-00

151-0190-00
151-0190-00
151-0232-00
321-0152-00
315-0106-00
321-0280-00

321-0201-00
321-0361-00
321-0193-00
315-0560-00
321-0260-00
321-0355-00

321-0118-00
315-0270-00
315-0270-00
315-0560-00
321-0141-00
321-0289-00

321-0261-00
321-0237-00
321-0193-00

Name & Description

SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 30V , 150MA
SEMICOND DEVICE: SILICON, 15V, HOT CARRIER
SEMICOND DEVICE: SILICON, 15V, HOT CARRIER
SEMICOND DEVICE: SILICON, 15V, HOT CARRIER
COIL, RF: 37NH

TRANSISTOR: SILICON, NPN
NPNTRANSISTOR: SILICON,

TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON,NPN
TRANSISTOR: SILICON, NPN

TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP

TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, PNP

PNPTRANSISTOR: SILICON,
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, PNP
TRANSISTOR: SILICON, NPN

TRANSISTOR: SILICON, FE, N - CHANNEL
NPNTRANSISTOR: SILICON,

TRANSISTOR: SILICON, NPN
TRANSISTOR: FE , SI PRESTRESSED& TESTED
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN

TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN
TRANSISTOR: SILICON, NPN,DUAL
RES. , FXD, FILM: 374 OHM, 1% ,0.125W
RES. , FXD, CMPSN: 10M OHM, 5%, 0.25W

,0.125WRES. , FXD, FILM: 8.06K OHM, 1%, (

RES. , FXD,FILM: 1.21KOHM , 1% , 0.125W
,0.125WRES. , FXD, FILM: 56.2K OHM, 1% , (

RES. , FXD, FILM: 1K OHM, 1%, 0.125W
RES. , FXD, CMPSN: 56 OHM , 5 % , 0.25W

RES. , FXD, FILM: 4.99K OHM , 1% , 0.125W
RES. , FXD, FILM: 48.7K OHM, 1% , 0.125W

RES. , FXD, FILM : 165 OHM, 1% , 0.125W
RES. , FXD, CMPSN: 27 OHM , 5% , 0.25W
RES. , FXD, CMPSN: 27 OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 56 OHM , 5 % , 0.25W
RES. , FXD, FILM: 287 OHM , 1% ,0.125W
RES. , FXD, FILM: 10K OHM , 1% , 0.125W

RES. , FXD, FILM: 5.11KOHM , 1% , 0.125W
0.125WRES. , FXD, FILM: 2.87K OHM , 1% ,

RES. , FXD , FILM: 1K OHM , 1% , 0.125W

Mfr
Code Mfr Part Number

01295 1N4152R
01295 1N4152R
50434 5082-2672
50434 5082-2672
50434 5082-2672
80009 108-0606-00

07263 S032677
07263 S032677
04713 SRF501
07263 S038487

151-0444-0380009
80009 151-0444-03

04713 SPS8803
04713 SS7144
04713 SS7144
04713 SRF501
04713 SRF501
04713 SPS8803

04713 SS7144
04713 SRF501
04713 SS7144
04713 SS7144
04713 SS7144
04713 SPS8803

04713 SS7144
04713 SPS8803
04713 SRF501
04713 TIP30C

TIP30C04713
07263 S032677

18324 SD210EE
04713 SRF501
04713 SRF501
80009 151-1032-02
04713 SRF501
04713 ST1046

07263 S032677
07263 S032677
07263 SP12141
91637 MFF1816G374ROF
01121 CB1065
91637 MFF1816G80600F

91637 MFF1816G12100F
91637 MFF1816G56201F
91637 MFF1816G10000F
01121 CB5605
91637 MFF1816G49900F
91637 MFF1816G48701F

91637 MFF1816G165ROF
01121 CB2705
01121 CB2705
01121 CB5605
91637 MFF1816G287ROF
91637 MFF1816G10001F

91637 MFF1816G51100F
91637 MFF1816G28700F

MFF1816G10000F91637

REVMAY 1982

U

U

U

U

C

U

U

U



C

C

C

€

€

€

€

€

C

C

€

€

€

€

€

€

€

€

C

Component No.

A44R1068
A44R1069
A44R1075
A44R1076
A44R1078
A44R1080

A44R1082
A44R1084
A44R1088
A44R2022
A44R2036
A44R2037

A44R2041
A44R2042
A44R2043
A44R2046
A44R2047
A44R2048

A44R2049
A44R2050
A44R2051
A44R2052
A44R2053
A44R2054

A44R2055
A44R2056
A44R2057
A44R2058
A44R2059
A44R2060

A44R2061
A44R2062
A44R2063
A44R2064
A44R2065
A44R2066

A44R2067
A44R2068
A44R2069
A44R2071
A44R2072
A44R2073

A44R2074
A44R2075
A44R2076
A44R2077
A44R2078
A44R2079

A44R2086
A44R2087
A44R3012
A44R3014
A44R3016
A44R3032

A44R3035
A44R3036
A44R3037

REVMAY 1982

Tektronix
Part No.

321-0226-00
321-0101-00
321-0272-00
321-0175-00
315-0103-00
315-0103-00

315-0395-00
315-0125-00
315-0224-00
315-0102-00
315-0270-00
315-0270-00

321-0111-00
321-0111-00
315-0471-00
311-0607-00
321-0088-00
321-0088-00

315-0270-00
321-0164-00
321-0078-00
321-0078-00
311-1007-00
321-0164-00

317-0270-00
317-0270-00
317-0391-00
321-0193-00
321-0193-00
321-0164-00

321-0135-00
321-0239-00
321-0135-00
311-0644-00
321-0172-00
315-0270-00

315-0750-00
315-0821-00
317-0750-00
315-0270-00
315-0270-00
315-0270-00

321-0101-00
315-0161-00
321-0222-00
321-0239-00
315-0270-00
321-0190-00

315-0105-00
315-0824-00
315-0206-01
307-0412-00
321-0118-00
315-0680-00

321-0147-00
315-0270-00
321-0119-00

Serial / Model No.
Eff Dscont Name & Description

RES. , FXD , FILM: 2.21K OHM , 1% , 0.125W
RES. , FXD , FILM: 110 OHM, 1%, 0.125W
RES. , FXD, FILM: 6.65K OHM , 1% , 0.125W
RES. , FXD, FILM: 649 OHM , 1% , 0.125W
RES. , FXD , CMPSN: 10K OHM , 5% ,0.25W
RES. , FXD , CMPSN: 10K OHM, 5%, (,0.25W

RES. , FXD , CMPSN: 3.9M OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 1.2M OHM , 5 % , 0.25W
RES. , FXD, CMPSN: 220K OHM , 5 % , 0.25W
RES. , FXD , CMPSN: 1K OHM, 5 % , 0.25W
RES. , FXD, CMPSN: 27 OHM , 5 %, 0.25W
RES. , FXD, CMPSN: 27 OHM, 5% , 0.25W

Replaceable Electrical Parts- OF150

RES. FXD, FILM: 140 OHM , 1% , 0.125W
RES. , FXD , FILM: 140 OHM , 1% , 0.125W
RES. , FXD, CMPSN: 470 OHM , 5 %,0.25W
RES. ,VAR, NONWIR: 10K OHM , 10% , 0.50W
RES. , FXD, FILM: 80.6 OHM , 1%, 0.125W
RES. , FXD, FILM: 80.6 OHM , 1% , 0.125W

3

RES. , FXD , CMPSN: 27 OHM , 5 %, 0.25W
RES , FXD, FILM: 499 OHM , 1% , 0.125W
RES. , FXD , FILM: 63.4 OHM , 1% , 0.125W
RES. , FXD, FILM: 63.4 OHM , 1% , 0.125W
RES. , VAR, NONWIR: 20 OHM , 20 % , 0.50W
RES. , FXD, FILM: 499 OHM, 1% , 0.125W

RES. , FXD, CMPSN: 27 OHM , 5 % ,0.125W
RES , FXD, CMPSN: 27 OHM, 5% ,0.125W
RES. , FXD, CMPSN: 390 OHM , 5 % , 0.125W
RES. , FXD , FILM: 1K OHM , 1% , 0.125W
RES. , FXD, FILM: 1K OHM , 1% , 0.125W
RES. , FXD, FILM: 499 OHM , 1%, 0.125W

RES. , FXD, FILM: 249 OHM , 1% ,0.125W
RES. , FXD, FILM: 3.01K OHM , 1% , 0.125W
RES. , FXD , FILM: 249 OHM, 1% , 0.125W
RES. , VAR, NONWIR: 20K OHM , 10% , 0.50W
RES. , FXD, FILM : 604 OHM , 1% , 0.125W
RES. , FXD , CMPSN: 27 OHM, 5 % , 0.25W

RES. , FXD , CMPSN: 75
RES. , FXD , CMPSN: 820
RES. , FXD, CMPSN: 75
RES. , FXD, CMPSN: 27
RES. , FXD , CMPSN: 27
RES. , FXD, CMPSN: 27

OHM, 5 % , 0.25W
OHM , 5 % , 0.25W

OHM , 5 % , 0.125W
OHM, 5% , 0.25W
OHM , 5 % ,0.25W
OHM , 5 % , 0.25W

RES. , FXD , FILM: 110 OHM , 1% , 0.125W
RES. , FXD , CMPSN: 160 OHM, 5 % , 0.25W
RES. , FXD , FILM: 2K OHM , 1% , 0.125W
RES. , FXD, FILM: 3.01K OHM , 1% , 0.125W
RES. , FXD , CMPSN: 27 OHM , 5%,0.25W
RES. , FXD, FILM: 931 OHM , 1% , 0.125W

RES. , FXD , FILM: 332
RES. , FXD , CMPSN: 27
RES. , FXD , FILM: 169

RES. , FXD , CMPSN: IM OHM, 5 % , 0.25W
RES , FXD , CMPSN: 820K OHM, 5%,0.25W
RES. , FXD , CMPSN: 20M OHM , 5 % , 0.25W
RES, NTWK, FXD FI : 25M OHM , 1% , 0.5W
RES. , FXD , FILM : 165 OHM , 1% , 0.125W
RES. , FXD , CMPSN: 68 OHM , 5 % , 0.25W

OHM , 1% , 0.125W
OHM, 5 %, 0.25W
OHM , 1% , 0.125W

Mfr
Code Mfr Part Number

91637 MFF1816G22100F
MFF1816G110ROF91637

91637 MFF1816G66500F
91637 MFF1816G649ROF
01121
01121

01121
01121
01121
01121
01121
01121

CB1035
CB1035

CB3955
CB1255
CB2245
CB1025
CB2705
CB2705

MFF1816G140ROF
MFF1816G140ROF

91637
91637
01121
73138
91637 MFF1816G80R60F

MFF1816G80R60F91637

CB4715
82-25-2

CB270501121
91637 MFF1816G499ROF

MFF1816G63R40F91637
91637 MFF1816G63R40F
73138 82-38-1
91637 MFF1816G499ROF

01121 BB2705
01121 BB2705
01121 BB3915
91637 MFF1816G10000F
91637 MFF1816G10000F
91637 MFF1816G499ROF

91637 MFF1816G249ROF
91637 MFF1816G30100F
91637 MFF1816G249ROF
73138 82-34-1
91637
01121

MFF1816G604ROF
CB2705

01121 CB7505
01121 CB8215
01121 BB7505
01121 CB2705
01121 CB2705
01121 CB2705

91637 MFF1816G110ROF
01121
91637 MFF1816G20000F
91637 MFF1816G30100F
01121 CB2705
91637 MFF1816G931ROF

CB1615

CB1055
CB8245
CB2065

01121
01121
01121
03888 FL 1/2 25MEG +1%
91637 MFF1816G165ROF
01121 CB6805

91637 MFF1816G332ROF
01121 CB2705
91637 MFF1816G169ROF
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Replaceable Electrical Parts- OF150

Component No.
A44R3044
A44R3045
A44R3046
A44R3047
A44R3048
A44R3049

A44R3052
A44R3053
A44R3054
A44R3055
A44R3056
A44R3057

A44R3058
A44R3062
A44R3064
A44R3065
A44R3066
A44R3067

A44R3068
A44R3069
A44R3070
A44R3071
A44R3072
A44R3073

A44R3074
A44R3075
A44R3076
A44R3077
A44R3078
A44R3079

A44R3081
A44R3082
A44R3085
A44R4017
A44R4018
A44R4023

A44R4024
A44R4025
A44R4031
A44R4032
A44R4033
A44R4034

A44R4038
A44R4039
A44R4041
A44R4045
A44R4046
A44R4047

A44R4048
A44R4050
A44R4054
A44R4055
A44R4056
A44R4057

A44R4058
A44R4059
A44R4061

7-40

Tektronix Serial / Model No.
Part No. Eff Dscont

311-1022-00
315-0270-00
321-0088-00
321-0088-00
321-0373-00
321-0439-00

321-0406-00
321-0439-00
321-0309-00
321-0164-00
321-0469-04
315-0821-00

321-0289-00
315-0390-00
315-0390-00
315-0270-00
321-0080-00
315-0820-00

321-0385-00
321-0080-00
321-0078-00
321-0078-00
321-0094-00
321-0385-00

321-0111-00
321-0158-00
321-0123-00
315-0270-00
321-0064-00
321-0309-00

321-0309-00
315-0201-00
321-0246-00
321-0280-00
321-0225-00
321-0328-00

315-0270-00
321-0114-00
321-0365-00
321-0360-00
321-0274-00
311-1943-00

311-1897-00
321-0318-00
321-0196-00
321-0282-00
321-0316-00
321-0357-00

321-0361-00
321-0280-00
321-0391-00
321-0289-00
321-0289-00
321-0260-00

321-0510-00
311-0634-00
321-0247-00

Name & Description

RES. , VAR,NONWIR: 50K OHM , 10% , 0.50W
RES. , FXD, CMPSN: 27 OHM, 5 % ,0.25W
RES., FXD, FILM: 80.6 OHM, 1% ,0.125W
RES.,FXD, FILM: 80.6 OHM, 1% , 0.125W
RES., FXD, FILM: 75K OHM, 1% , 0.125W
RES. , FXD, FILM: 365K OHM, 1% , 0.125W

RES. , FXD, FILM: 165K OHM, 1% ,0.125W
RES. , FXD, FILM: 365K OHM, 1% , 0.125W
RES. , FXD,FILM: 16.2K OHM, 1% , 0.125W
RES. , FXD, FILM: 499 OHM , 1% , 0.125W
RES. , FXD, FILM: 750K OHM, 0.1% , 0.125W
RES. , FXD, CMPSN: 820 OHM , 5 % , 0.25W

RES., FXD, FILM: 10K
RES. ,FXD, CMPSN: 39
RES. , FXD, CMPSN: 39

OHM, 1% , 0.125W
OHM,5 %, 0.25W
OHM, 5 % , 0.25W

RES. , FXD, CMPSN: 27 OHM,5% , 0.25W
RES. , FXD, FILM: 66.5 OHM, 1% ,0.125W
RES., FXD, CMPSN: 82 OHM, 5%, 0.25W

RES. ,FXD, FILM: 100K OHM, 1% ,0.125W
RES. , FXD, FILM: 66.5 OHM, 1% ,,0.125W
RES. , FXD, FILM: 63.4 OHM, 1% , 0.125W
RES. , FXD, FILM: 63.4 OHM, 1% , 0.125W
RES. , FXD, FILM: 93.1 OHM, 1% , 0.125W
RES. , FXD, FILM: 100K OHM, 1% , 0.125W

RES. , FXD, FILM: 140 OHM, 1% ,0.125W
RES. , FXD, FILM: 432 OHM, 1% ,0.125W
RES. , FXD, FILM: 187 OHM , 1%, 0.125W
RES. , FXD, CMPSN: 27 OHM, 5% ,,0.25W
RES. , FXD, FILM: 45.3 OHM, 1%, 0.125W
RES. , FXD, FILM : 16.2K OHM, 1% , 0.125W

RES. ,FXD, FILM: 16.2K OHM, 1% , (0.125W
RES. , FXD, CMPSN: 200 OHM, 5%, 0.25W
RES. , FXD, FILM: 3.57K OHM, 1% , (,0.125W
RES. , FXD, FILM: 8.06K OHM , 1% , 0.125W
RES. , FXD , FILM: 2.15K OHM, 1% , 0.125W
RES. , FXD, FILM:25.5K OHM, 1%,, 0.125W

RES. , I. , FXD, CMPSN: 27 OHM , 5 % , 0.25W
RES. , FXD, FILM: 150 OHM , 1% , 0.125W
RES. , FXD, FILM: 61.9K OHM , 1% , 0.125W
RES. , FXD, FILM: 54.9K OHM, 1%,0.125W
RES. , FXD, FILM: 6.98K OHM , 1% , 0.125W
RES. , VAR, NONWIR: 10K OHM , 10% , 0.50W

RES. , VAR, NONWIR: 25K OHM , 10% , 0.50W
RES. , FXD, FILM: 20K OHM , 1% , 0.125W
RES. , FXD, FILM: 1.07KOHM, 1% , 0.125W
RES. , FXD , FILM: 8.45K OHM, 1%,0.125W
RES. , FXD, FILM: 19.1KOHM, 1% , 0.125W
RES. ,FXD, FILM: 51.1KOHM , 1% , 0.125W

RES. , FXD , FILM: 56.2K OHM , 1% , 0.125W
RES. , FXD , FILM: 8.06K OHM , 1% , 0.125W
RES. , FXD, FILM: 115KOHM , 1% , 0.125K
RES. , FXD, FILM: 10K OHM, 1% , . 125W
RES. , FXD, FILM: 10K OHM, 1%, 0.125W
RES. , FXD,FILM: 4.99K OHM , 1% , 0.125W

RES. , FXD, FILM: 2M OHM , 1%,0.125W
RES. , VAR,NONWIR: TRMR, 500 OHM , 0.5W
RES. , FXD, FILM: 3.65K OHM , 1% , 0.125W

Mfr
Code Mfr Part Number

73138 82-32-1
01121 CB2705
91637 MFF1816G80R60F
91637 MFF1816G80R60F
91637 MFF1816G75001F
91637 MFF1816G36502F

91637 MFF1816G16502F
91637 MFF1816G36502F
91637 MFF1816G16201F
91637 MFF1816G499ROF
91637 MFF1816D75002B
01121 CB8215

91637 MFF1816G10001F
01121 CB3905
01121 CB3905
01121 CB2705
91637 MFF1816G66R50F
01121 CB8205

91637 MFF1816G10002F
91637 MFF1816G66R50F
91637 MFF1816G63R40F
91637 MFF1816G63R40F
91637 MFF1816G93R10F
91637 MFF1816G10002F

91637 MFF1816G140ROF
91637 MFF1816G432ROF
91637 MFF1816G187ROF
01121 CB2705
91637 MFF1816G45R30F
91637 MFF1816G16201F

91637 MFF1816G16201F
01121 CB2015
91637 MFF1816G35700F
91637 MFF1816G80600F
91637 MFF1816G21500F
91637 MFF1816G25501F

01121 CB2705
91637 MFF1816G150ROF
91637 MFF1816G61901F
91637 MFF1816G54901F
91637 MFF1816G69800F
73138 68-10-0

32997 3299W - 1-253
91637 MFF1816G20001F
91637 MFF1816G10700F
91637 MFF1816G84500F
91637 MFF1816G19101F
91637 MFF1816G51101F

91637 MFF1816G56201F
91637 MFF1816G80600F
91637 MFF1816G11502F
91637 MFF1816G10001F
91637 MFF1816G10001F
91637 MFF1816G49900F

91637 HFF188G20003F
32997 3326H - G48-501
91637 MFF1816G36500F
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€
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€
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Component No.

A44R4062
A44R4065
A44R4066
A44R4074
A44R4077
A44R4078

A44R4083
A44R4085
A44U1052
A44U2045
A44U2055
A4403048

A44U3071
A44U3083
A4404027
A44U4055
A4404079
A44VR1075

A44W3045
A44W4035

REVMAY 1982

Tektronix
Part No.

307-0114-00
321-0402-00
321-0402-00
321-0061-00
315-0101-00
315-0103-00

321-0355-00
311-0633-00
156-0853-02
156-1149-01
155-0248-00
156-0786-02

156-0991-01
156-0053-00
156-0105-02
156-0495-02
156-1134-00
152-0278-00

175-3479-00
175-4271-00

Serial / Model No.
Eff Dscont

Replaceable Electrical Parts- OF150

Name & Description

RES. , FXD, CMPSN: 6.2 OHM, 5 % , 0.25W
RES. , FXD, FILM: 150K OHM, 1%,0.125W
RES. , FXD, FILM: 150K OHM, 1% , 0.125W
RES. , FXD , FILM: 42.2 OHM, 1%, 0.125W
RES. ,FXD, CMPSN: 100 OHM, 5%,0.25W
RES., FXD, CMPSN: 10K OHM, 5% ,0.25W

RES. , FXD, FILM: 48.7K OHM, 1%,0.125W
RES. ,VAR, NONWIR: 5K OHM, 10% , 0.50W
MICROCIRCUIT, LI : DUAL OPNL AMPL, CHK
MICROCIRCUIT, LI : OPER AMPL, JFET, BURN- IN
MICROCIRCUIT, LI : DIODE ARRAY
MICROCIRCUIT, DI : QUAD EXCLUSIVEOR GATE

MICROCIRCUIT, LI : VOLTAGEREGULATOR, SCRN
MICROCIRCUIT, LI : VOLTAGEREGULATOR
MICROCIRCUIT, LI : OPERATIONALAMPLIFIER, SEL
MICROCIRCUIT,LI : QUAD OPNL AMPL, SELECTED
MICROCIRCUIT, LI : OPERATIONALAMPLIFIER
SEMICOND DEVICE: ZENER, 0.4W, 3V, 5%

CABLE ASSY, RF : 50 OHM COAX, 10.0 L,9-3
CABLE ASSY, RF: 50 OHM COAX, 20.0 L,9-4

Mfr
Code Mfr Part Number

01121 CB62G5
24546 NA55D1503F
24546 NA55D1503F
91637 MFF1816G42R20F
01121 CB1015
01121 CB1035

91637 MFF1816G48701F
73138 82-30-1
04713 LM358J
27014 LF351N/ A+
80009 155-0248-00
80009 156-0786-02

04713 MC78L05ACPD
07263 SL21721
01295 LM301AJG4
01295
02735
04713

LM324J4
CA3140EX
SZG35009K20

80009 175-3479-00
80009 175-4271-00
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Replaceable Electrical Parts- OF150

Component No.

B0291
B0295

CR0282

DS3031

F110

Q0182

V100

W100
W1000
W1015
W1016
W1017
W1018

W1039
W1078
W1096
W2022
W2067
W3030

W3061
W3089

7-42

Tektronix
Part No.

147-0036-01
147-0037-00

150-1040-01

198-4490-00

159-0029-00

151-0313-01

154-0847-00

136-0778-00
198-4489-00
175-3485-00
175-4261-00
175-4266-00
198-4487-00

175-4321-00
175-4758-00
198-4488-00
175-4268-00
175-4270-00
198-4490-00

175-4287-00
198-4491-00

Serial / Model No.
Eff Dscont $ Name & Description

CHASSIS PARTS

DC MOTOR: BRUSH TYPE, 29 RPM, 7V
ACTR,ELMCH, RTRY: 1.5VFOR 14.5DEGROT

LAMP, LED: W / LEADS & DIODE HOLDER

WIRE SET, ELEC:

FUSE, CARTRIDGE: 3AG, 0.3A, 250V , SLOW-BLOW

(OPTION A1,A2 , A3 , A4 ONLY)

TRANSISTOR: SILICON, NPN

T4920-31ELECTRONTUBE: CRT, '

SKT,PL- IN ELEK: CRT, 17 PIN W / LEAD
WIRE SET, ELEC:
CABLE ASSY, RF: 50 OHM COAX, 10.0 L, 9-6

CA ASSY, SP , ELEC: 7,26 AWG, 4.5 L , RIBBON
CABLE ASSY, RF: 50 OHM COAX, 17.0L,9-5
WIRE SET, ELEC:

CA ASSY, SP, ELEC: 26,28 AWG, 9.50 L

CA ASSY, SP , ELEC: 2,26 AWG, 6.0 L , RIBBON
WIRE SET, ELEC:
CA ASSY, SP , ELEC: 7,26 AWG, 3.0 L , RIBBON
CABLE ASSY, RF : 94 OHM COAX, 33.0 L,9-N
WIRE SET, ELEC:

CA ASSY, SP , ELEC: 20,28 AWG, 13.75 L , RIBBON
WIRE SET, ELEC:

Mfr
Code Mfr Part Number

50778
80009 147-0037-00

80009 150-1040-01

16M11-2083W/ E

80009 198-4490-00

71400 MDL3/ 10

80009 151-0313-01

80009 154-0847-00

80009 136-0778-00
80009 198-4489-00
80009 175-3485-00
80009 175-4261-00
80009 175-4266-00
80009 198-4487-00

22526
80009 175-4758-00
80009 198-4488-00
80009 175-4268-00
80009 175-4270-00
80009 198-4490-00

OBD

22526 OBD
80009 198-4491-00

REVMAY 1982

U

11

U

U

U

U

U

U

U



�P�A�R�T �N�U�M�B�E�R�.

�T�E�K �P�A�R�T �N�U�M�B�E�R

�1�5�1 ��0�1�3�4 ��0�0
�1�5�1 ��0�1�8�8 ��0�3
�1�5�1 ��0�1�9�0 ��0�5
�1�5�1 ��0�1�9�5 ��0�0
�1�5�1 ��0�2�3�2 ��0�0
�1�5�1 ��0�2�6�1 ��0�0
�1�5�1 ��0�3�0�1 ��O�0�1
�1�5�1 ��0�3�0�2 ��0�1
�1�5�1 ��0�3�6�6 ��0�0
�1�5�1 ��0�3�9�1 ��0�0
�1�5�1 ��0�4�1�1 ��0�0
�1�5�1 ��0�4�4�4 ��0�3
�1�5�1 ��0�4�5�0 ��0�1
�1�5�1 ��0�4�7�2 ��0�0
�1�5�1 ��0�7�0�8 ��0�0
�1�5�1 ��1�0�3�2 ��0�2
�1�5�6 ��0�1�1�8 ��0�3
�1�5�6 ��0�3�4�9 ��0�6
�1�5�6 ��0�3�5�0 ��0�0
�1�5�6 ��0�3�5�0 ��0�5
�1�5�6 ��0�3�6�6 ��0�2
�1�5�6 ��0�5�1�4 ��0�1
�1�5�6 ��0�5�4�7 ��0�3
�1�5�6 ��0�5�7�9 ��0�2
�1�5�6 ��0�6�4�4 ��0�3
�1�5�6 ��0�6�4�9 ��0�2
�1�5�6 ��0�6�8�0 ��0�2
�1�5�6 ��0�7�5�0 ��0�2
�1�5�6 ��0�7�8�6 ��0�2
�1�5�6 ��0�7�9�3 ��0�2
�1�5�6 ��0�8�7�6 ��0�1
�1�5�6 ��0�9�9�1 ��0�1
�1�5�6 ��1�2�0�0 ��0�1
�1�5�6 ��1�2�5�5 ��0�1
�1�5�6 ��1�3�0�3 ��0�0
�1�5�6 ��1�3�5�9 ��0�1

�C�O�L�U�M�N�O�N�E �I�N�D�I�C�A�T�E�S �T�E�K�T�R�O�N�I�X �P�A�R�T �N�U�M�B�E�R�.
�B�E�I�N�G�C�A�L�L�E�D�O�U�T �A�S �T�E�K�M�A�N�U�F�A�C�T�U�R�E�D �I�N �Y�O�U�R�S�E�R�V�I�C�E �M�A�N�U�A�L�.
�I�S �T�H�E �T�R�U�E �M�A�N�U�F�A�C�T�U�R�E�R ��S �C�O�D�E�.

�W�A�R�N�I�N�G

�R�E�A�S�O�N �C�A�L�L�E�D�O�U�T �A�S �T�E�K�M�A�N�U�F�A�C�T�U�R�E

�S�O�U�R�C�E �C�O�N�T�R�O�L
�P�R�E�S�T�R�E�S�S�E�D�& �T�E�S�T�E�D
�P�R�E�S�T�R�E�S�S�E�D�& �T�E�S�T�E�D
�S�E�L�E�C�T�E�D
�S�O�U�R�C�E �C�O�N�T�R�O�L
�M�F�D�F�O�R�T�E�K�T�R�O�N�I�X
�P�R�E�S�T�R�E�S�S�E�D�& �T�E�S�T�E�D
�P�R�E�S�T�R�E�S�S�E�D�& �T�E�S�T�E�D
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�C�R�E�E�N�E�D
�S�C�R�E�E�N�E�D
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�P�R�E�S�T�R�E�S�S�E�D �& �T�E�S�T�E�D
�S�O�U�R�C�E �C�O�N�T�R�O�L
�C�H�E�C�K�E�D
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�C�R�E�E�N�E�D
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�O�U�R�C�E �C�O�N�T�R�O�L
�S�C�R�E�E�N�E�D

�T�H�I�S �I�S �A �L�I�S�T�, �I�N �T�E�K�T�R�O�N�I�X �P�A�R�T �N�U�M�B�E�R�O�R�D�E�R�, �O�F �P�U�R�C�H�A�S�E�D�C�O�M�P�O�N�E�N�T�S�,
�W�H�I�C�H�T�H�E �R�E�P�L�A�C�E�A�B�L�E �P�A�R�T�S �L�I�S�T �I�N�D�I�C�A�T�E�S �A�S �B�E�I�N�G�O�F �T�E�K�M�A�N�U�F�A�C�T�U�R�E�.

�C�O�L�U�M�N�T�W�O�I�S �T�H�E �R�E�A�S�O�N�F�O�R
�C�O�L�U�M�N�T�H�R�E�E

�C�O�L�U�M�N�F�O�U�R�I�S �T�H�R�T�R�U�E �M�A�N�U�F�A�C�T�U�R�E�R ��S

�I�T �I�S �R�E�C�O�M�M�E�N�D�E�D

�M�F�R�C�O�D�E

�0�4�7�1�3
�0�4�7�1�3
�0�4�7�1�3
�0�4�7�1�3
�0�7�2�6�3
�0�4�7�1�3
�0�4�7�1�3
�0�2�7�3�5
�0�3�5�0�8
�0�4�7�1�3
�0�4�7�1�3
�0�4�7�1�3
�0�4�7�1�3
�0�7�2�6�3
�1�2�9�6�9
�2�7�0�1�4
�0�1�2�9�5  �
�2�7�0�1�4
�0�4�7�1�3
�0�4�7�1�3
�0�4�7�1�3
�0�4�7�1�3
�2�7�0�1�4
�0�4�7�1�3
�0�4�7�1�3
�0�7�2�6�3
�2�7�0�1�4
�2�7�0�1�4
�2�7�0�1�4
�0�4�7�1�3
�2�7�0�1�4
�0�7�2�6�3
�0�1�2�9�5
�3�4�3�3�5
�1�8�3�2�4
�0�0�0�1�G

�R�e�p�l�a�c�e�a�b�l�e�E�l�e�c�t�r�i�c�a�l �P�a�r�t�s ��O�F�1�5�0

�T�H�E �U�S�E �O�F �A�N�Y �S�U�P�P�L�I�E�R�O�T�H�E�R�T�H�A�N�T�E�K�T�R�O�N�I�X �F�O�R�R�E�P�L�A�C�E�M�E�N�T �O�F �T�H�E�S�E �P�A�R�T�S
�M�A�Y�E�F�F�E�C�T �T�H�E �O�P�E�R�A�T�I�O�N�O�R�R�E�L�I�A�B�I�L�I�T�Y �O�F �T�H�E �P�R�O�D�U�C�T�.
�T�H�A�T �Y�O�U�P�U�R�C�H�A�S�E �T�H�E�S�E �C�O�M�P�O�N�E�N�T�S �F�R�O�M�T�E�K�T�R�O�N�I�X�U�S�I�N�G�T�H�E �S�P�E�C�I�F�I�E�D
�T�E�K�T�R�O�N�I�X �P�A�R�T �N�U�M�B�E�R�.

�M�F�R�P�A�R�T �N�O�.

�S�M�3�1�9�5
�S�P�S�6�8�6�8�K
�$�0�3�2�6�7�7
�S�P�S�8�8�0�0
�S�P�1�2�1�4�1
�S�D�4�4�1
�S�T�8�9�8
�6�5�1�2�8
�X�4�5�0�2�7�7
�S�P�S�6�8�6�7�K
�S�R�F�7�0�9
�S�P�S�7�9�7 ��2
�S�R�F�5�0�1�L
�F�M�T�5�0�9�3
�U�P�T�B�5�0�0�8
�$�F�9�0�0�0�1
�S�N�7�4�S�1�1�2�N
�C�D�4�0�0�1�C�J
�M�C�1�4�0�1�1�U�B�C�L
�M�C�1�4�0�1�1�B�L�C�D
�M�C�1�4�0�1�3�B�C�L�D
�M�C�1�4�0�5�2�B�L�D
�M�7�4�C�1�5�7�J
�M�C�1�4�5�2�0�B�C�L�D
�M�C�1�4�0�6�6�B�C�L�D
�4�0�0�9�7�D�C�O�R
�M�M�7�4�C�1�O�0�7�J�A�+
�M�M�7�4�C�2�2�1�J�A�+
�M�M�4�O�7�0�B�J�A�+
�M�C�1�4�0�1�2�8�C�L�D
�M�M�7�4�C�1�I�A�J�A�+
�M�I�L�C�R�O�A�7�8�L�O�S�A�W�C
�T�L�O�7�4�C�N�/�P�E�P�3
�D�A�C ��O�8�K�0�3
�$�D�5�0�0�0�B
�M�B�B�4�L�4�E

�7 ��4�3

� 





�S�y�m�b�o�l�s

�G�r�a�p�h�i�c �s�y�m�b�o�l�s �a�n�d �c�l�a�s�s �d�e�s�i�g�n�a�t�i�o�n �l�e�t�t�e�r�s �a�r�e
�b�a�s�e�d�o�n�A�N�S�I �S�t�a�n�d�a�r�d �Y�3�2�.�2 ��1�9�7�5�.

�L�o�g�i�c �s�y�m�b�o�l�o�g�y �i�s �b�a�s�e�d �o�n �A�N�S�I �Y�3�2�.�1�4 ��1�9�7�3 �i�n
�t�e�r�m�s �o�f �p�o�s�i�t�i�v�e �l�o�g�i�c�. �L�o�g�i�c �s�y�m�b�o�l�s �d�e�p�i�c�t �t�h�e �l�o�g�i�c
�f�u�n�c�t�i�o�n �p�e�r�f�o�r�m�e�d �a�n�d �m�a�y �d�i�f�f�e�r �f�r�o�m�t�h�e �m�a�n�u�f�a�c �
�t�u�r�e�r ��s �d�a�t�a�.

�T�h�e�o�v�e�r�t�i�n�e�o�n�a�s�i�g�n�a�l �n�a�m�e�i�n�d�i�c�a�t�e�s�t�h�a�t �t�h�e�s�i�g�n�a�l
�p�e�r�f�o�r�m�s�i�t�s �i�n�t�e�n�d�e�d�f�u�n�c�t�i�o�n�w�h�e�n�i�t �i�s �i�n�t�h�e�l�o�w�s�t�a�t�e�.
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�R�E�P�L�A�C�E�A�B�L�E

�M�E�C�H�A�N�I�C�A�L�P�A�R�T�S

�P�A�R�T�S�O�R�D�E�R�I�N�G�I�N�F�O�R�M�A�T�I�O�N �I�N�D�E�N�T�A�T�I�O�N�S�Y�S�T�E�M

�T�h�i�s �m�e�c�h�a�n�i�c�a�l �p�a�r�t�s �l�i�s�t �i�s �i�n�d�e�n�t�e�d �t�o �i�n�d�i�c�a�t�e �i�t�e�m
�r�e�l�a�t�i�o�n�s�h�i�p�s�. �F�o�l�l�o�w�i�n�g �i�s �a�n�e�x�a�m�p�l�e�o�f �t�h�e�i�n�d�e�n�t�a�t�i�o�n�s�y�s�t�e�m

�u�s�e�d �i�n �t�h�e �d�e�s�c�r�i�p�t�i�o�n �c�o�l�u�m�n�.

�R�e�p�l�a�c�e�m�e�n�t �p�a�r�t�s �a�r�e�a�v�a�i�l�a�b�l�e�f�r�o�m�o�r �t�h�r�o�u�g�h�y�o�u�r �l�o�c�a�l

�T�e�k�t�r�o�n�i�x�, �I�n�c�. �F�i�e�l�d �O�f�f�i�c�e �o�r �r�e�p�r�e�s�e�n�t�a�t�i�v�e�.

�C�h�a�n�g�e�s �t�o �T�e�k�t�r�o�n�i�x �i�n�s�t�r�u�m�e�n�t�s �a�r�e�s�o�m�e�t�i�m�e�s �m�a�d�e�t�o
�. �. �1 �2 �3 �4 �5 �N�a�m�e�&�D�e�s�c�r�i�p�t�i�o�n

�a�c�c�o�m�m�o�d�a�t�e�i�m�p�r�o�v�e�d�c�o�m�p�o�n�e�n�t�s �a�s �t�h�e�y �b�e�c�o�m�e�a�v�a�i�l�a�b�l�e�,

�a�n�d �t�o �g�i�v�e �y�o�u �t�h�e �b�e�n�e�f�i�t �o�f �t�h�e �l�a�t�e�s�t �c�i�r�c�u�i�t �i�m�p�r�o�v�e�m�e�n�t�s �A�s�s�e�m�b�l�y�a�n�d�/�o�r �C�o�m�p�o�n�e�n�t

�d�e�v�e�l�o�p�e�d �i�n �o�u�r �e�n�g�i�n�e�e�r�i�n�g �d�e�p�a�r�t�m�e�n�t�. �I�t �i�s �t�h�e�r�e�f�o�r�e �A�t�t�a�c�h�i�n�g�p�a�r�t�s �f�o�r �A�s�s�e�m�b�l�y�a�n�d�/�o�r �C�o�m�p�o�n�e�n�t

�i�m�p�o�r�t�a�n�t�, �w�h�e�n �o�r�d�e�r�i�n�g �p�a�r�t�s�, �t�o �i�n�c�l�u�d�e �t�h�e �f�o�l�l�o�w�i�n�g �o�c�e

�i�n�f�o�r�m�a�t�i�o�n �i�n �y�o�u�r �o�r�d�e�r�: �P�a�r�t �n�u�m�b�e�r�, �i�n�s�t�r�u�m�e�n�t �t�y�p�e �o�r �D�e�t�a�i�l �P�a�r�t �o�f �A�s�s�e�m�b�l�y �a�n�d�/�o�r �C�o�m�p�o�n�e�n�t

�n�u�m�b�e�r�, �s�e�r�i�a�l �n�u�m�b�e�r�, �a�n�d �m�o�d�i�f�i�c�a�t�i�o�n �n�u�m�b�e�r �i�f �a�p�p�l�i�c�a�b�l�e�. �A�t�t�a�c�h�i�n�g�p�a�r�t�s �f�o�r �D�e�t�a�i�l �P�a�r�t

�I�f �a�p�a�r�t �y�o�u�h�a�v�e�o�r�d�e�r�e�d �h�a�s �b�e�e�n �r�e�p�l�a�c�e�d�w�i�t�h �a�n�e�w�o�r �P�a�r�t�s �o�f �D�e�t�a�i�l �P�a�r�t

�i�m�p�r�o�v�e�d �p�a�r�t�, �y�o�u�r �l�o�c�a�l �T�e�k�t�r�o�n�i�x�, �I�n�c�. �F�i�e�l�d �O�f�f�i�c�e �o�r �A�t�t�a�c�h�i�n�g�p�a�r�t�s �f�o�r �P�a�r�t�s �o�f �D�e�t�a�i�l �P�a�r�t

�r�e�p�r�e�s�e�n�t�a�t�i�v�e �w�i�l�l �c�o�n�t�a�c�t �y�o�u �c�o�n�c�e�r�n�i�n�g �a�n�y �c�h�a�n�g�e �i�n �p�a�r�t �C�o�p�e

�n�u�m�b�e�r�.

�C�h�a�n�g�e �i�n�f�o�r�m�a�t�i�o�n�, �i�f �a�n�y�, �i�s �l�o�c�a�t�e�d �a�t �t�h�e �r�e�a�r �o�f �t�h�i�s �A�t�t�a�c�h�i�n�g �P�a�r�t�s �a�l�w�a�y�s �a�p�p�e�a�r �i�n �t�h�e�s�a�m�e�i�n�d�e�n�t�a�t�i�o�n �a�s

�m�a�n�u�a�l�. �t�h�e�i�t�e�m�i�t �m�o�u�n�t�s�, �w�h�i�l�e�t�h�e�d�e�t�a�i�l �p�a�r�t�s�a�r�e�i�n�d�e�n�t�e�d�t�o�t�h�e�r�i�g�h�t�.

�I�n�d�e�n�t�e�d �i�t�e�m�s �a�r�e �p�a�r�t �o�f�, �a�n�d �i�n�c�l�u�d�e�d �w�i�t�h�, �t�h�e �n�e�x�t �h�i�g�h�e�r

�S�P�E�C�I�A�L�N�O�T�E�S�A�N�D�S�Y�M�B�O�L�S �i�n�d�e�n�t�a�t�i�o�n�. �T�h�e�s�e�p�a�r�a�t�i�o�n�s�y�m�b�o�l  �  �  � �*  �  �  � �i�n�d�i�c�a�t�e�s�t�h�e�e�n�d�o�f

�. �, �a�t�t�a�c�h�i�n�g �p�a�r�t�s�.
�X�0�0�0 �P�a�r�t �f�i�r�s�t �a�d�d�e�d �a�t �t�h�i�s �s�e�r�i�a�l �n�u�m�b�e�r

�O�0�x�X �P�a�r�t �r�e�m�o�v�e�d �a�f�t�e�r �t�h�i�s �s�e�r�i�a�l �n�u�m�b�e�r �A�t�t�a�c�h�i�n�g�p�a�r�t�s �m�u�s�t �b�e�p�u�r�c�h�a�s�e�d�s�e�p�a�r�a�t�e�l�y�, �u�n�l�e�s�s�o�t�h�e�r�w�i�s�e

�s�p�e�c�i�f�i�e�d�.

�F�I�G�U�R�E�A�N�D�I�N�D�E�X�N�U�M�B�E�R�S
�, �I�T�E�M�N�A�M�E

�I�t�e�m�s �i�n �t�h�i�s �s�e�c�t�i�o�n �a�r�e �r�e�f�e�r�e�n�c�e�d �b�y �f�i�g�u�r�e �a�n�d �i�n�d�e�x

�n�u�m�b�e�r�s �t�o �t�h�e �i�l�l�u�s�t�r�a�t�i�o�n�s�. �I�n �t�h�e �P�a�r�t�s �L�i�s�t�, �a�n �I�t�e�m �N�a�m�e �i�s �s�e�p�a�r�a�t�e�d �f�r�o�m�t�h�e

�d�e�s�c�r�i�p�t�i�o�n �b�y �a�c�o�l�o�n �(�:�)�. �B�e�c�a�u�s�e�o�f �s�p�a�c�e�l�i�m�i�t�a�t�i�o�n�s�, �a�n �I�t�e�m

�N�a�m�e �m�a�y �s�o�m�e�t�i�m�e�s �a�p�p�e�a�r �a�s �i�n�c�o�m�p�l�e�t�e�. �F�o�r �f�u�r�t�h�e�r �I�t�e�m

�N�a�m�e�i�d�e�n�t�i�f�i�c�a�t�i�o�n�, �t�h�e�U�.�S�. �F�e�d�e�r�a�l �C�a�t�a�l�o�g�i�n�g�H�a�n�d�b�o�o�k�H�6 ��1

�c�a�n �b�e�u�t�i�l�i�z�e�d �w�h�e�r�e�p�o�s�s�i�b�l�e�.

�A�B�B�R�E�V�I�A�T�I�O�N�S

�" �I�N�C�H �E�L�C�T�R�N

�_

�E�L�E�C�T�R�O�N �I�N �I�N�C�H �S�E �S�I�N�G�L�E�E�N�D
�# �N�U�M�B�E�R�S�I�Z�E �E�L�E�C �E�L�E�C�T�R�I�C�A�L �I�N�C�A�N�D

�_�_

�I�N�C�A�N�D�E�S�C�E�N�T �S�E�C�T �S�E�C�T�I�O�N

�A�C�T�R �A�C�T�U�A�T�O�R �E�L�C�T�L�T

�_

�E�L�E�C�T�R�O�L�Y�T�I�C �I�N�S�U�L �I�N�S�U�L�A�T�O�R �S�E�M�I�C�O�N�D�S�E�M�I�C�O�N�D�U�C�T�O�R
�A�D�P�T�R �A�D�A�P�T�E�R �E�L�E�M �E�L�E�M�E�N�T �I�N�T�L �I�N�T�E�R�N�A�L �S�H�L�O �S�H�I�E�L�D
�A�L�I�G�N �A�L�I�G�N�M�E�N�T �E�P�L �E�L�E�C�T�R�I�C�A�L�P�A�R�T�S�L�I�S�T �L�P�H�L�D�R

�_�_

�L�A�M�P�H�O�L�D�E�R �S�H�L�O�R �S�H�O�U�L�D�E�R�E�D
�A�L �A�L�U�M�I�N�U�M �E�Q�P�T �E�Q�U�I�P�M�E�N�T �M�A�C�H �M�A�C�H�I�N�E �S�K�T �S�O�C�K�E�T
�A�S�S�E�M �A�S�S�E�M�B�L�E�D �E�X�T �E�X�T�E�R�N�A�L �M�E�C�H �M�E�C�H�A�N�I�C�A�L �S�L �S�L�I�D�E
�A�S�S�Y �A�S�S�E�M�B�L�Y �F�I�L �F�I�L�L�I�S�T�E�R�H�E�A�D �M�T�G �M�O�U�N�T�I�N�G �S�L�F�L�K�G

�_�_

�S�E�L�F ��L�O�C�K�I�N�G

�A�T�T�E�N �A�T�T�E�N�U�A�T�O�R �F�L�E�X �F�L�E�X�I�B�L�E �N�I�P �N�I�P�P�L�E �S�s�L�V�G �S�L�E�E�V�I�N�G

�A�W�G �A�M�E�R�I�C�A�N�W�I�R�E�G�A�G�E �F�L�H �F�L�A�T�H�E�A�D �N�O�N�W�I�R�E �N�O�T�W�I�R�E�W�O�U�N�D �S�P�R �S�P�R�I�N�G

�B�D �B�O�A�R�D �F�L�T�R �F�I�L�T�E�R �O�B�D �O�R�D�E�R�B�Y�D�E�S�C�R�I�P�T�I�O�N �s�o �S�Q�U�A�R�E

�B�R�K�T �B�R�A�C�K�E�T �F�R �F�R�A�M�E�o�r �F�R�O�N�T �o�D �O�U�T�S�I�D�E�D�I�A�M�E�T�E�R �S�S�T �S�T�A�I�N�L�E�S�S�S�T�E�E�L

�B�R�S �B�R�A�S�S �F�S�T�N�R �F�A�S�T�E�N�E�R �O�v�H �O�V�A�L�H�E�A�D �S�T�L �S�T�E�E�L

�B�R�Z �B�R�O�N�Z�E �F�T �F�o�o�t �P�H�B�R�Z

�_�_

�P�H�O�S�P�H�O�R�B�R�O�N�Z�E �S�w �S�W�I�T�C�H

�B�S�H�G �B�U�S�H�I�N�G �F�X�D �F�I�X�E�D �P�L �P�L�A�I�N�o�r �P�L�A�T�E �1�T �T�U�B�E

�C�A�B �C�A�B�I�N�E�T �G�S�K�T �G�A�S�K�E�T �P�L�S�T�C �P�L�A�S�T�I�C �T�E�R�M �T�E�R�M�I�N�A�L

�C�A�P �C�A�P�A�C�I�T�O�R �H�O�L �H�A�N�D�L�E �P�N �P�A�R�T�N�U�M�B�E�R �T�H�O �T�H�R�E�A�D
�C�E�R �C�E�R�A�M�I�C �H�E�X �H�E�X�A�G�O�N �P�N�H �P�A�N�H�E�A�D �T�H�K �T�H�I�C�K

�C�H�A�S �C�H�A�S�S�I�S �H�E�X�H�D

�_�_

�H�E�X�A�G�O�N�A�L�H�E�A�D �P�W�R �P�O�W�E�R �T�N�S�N �T�E�N�S�I�O�N

�C�K�T �C�I�R�C�U�I�T �H�E�X�S�O�C

 �

�H�E�X�A�G�O�N�A�L�S�O�C�K�E�T �R�C�P�T �R�E�C�E�P�T�A�C�L�E �T�r�a �T�A�P�P�I�N�G

�C�c�o�m�P �C�O�M�P�O�S�I�T�I�O�N �H�L�C�P�S �H�E�L�I�C�A�L�C�O�M�P�R�E�S�S�I�O�N �R�E�S �R�E�S�I�S�T�O�R �T�R�H �T�R�U�S�S�H�E�A�D

�c�o�n�n �C�O�N�N�E�C�T�O�R �H�L�E�X�T �H�E�L�I�C�A�L�E�X�T�E�N�S�I�O�N �R�G�D �R�I�G�I�D �v �v�O�L�T�A�G�E

�c�o�v �C�o�v�e�n �H�V �H�I�G�H�V�O�L�T�A�G�E �R�L�F �R�E�L�I�E�F �V�A�R �V�A�R�I�A�B�L�E

�C�P�L�G �C�o�u�U�u�p�P�L�i�n�g�G �I�C �I�N�T�E�G�R�A�T�E�D�C�I�R�C�U�I�T �R�T�N�R �R�E�T�A�I�N�E�R �w�/ �W�I�T�H

�C�R�T �C�A�T�H�O�D�E�R�A�Y�T�U�B�E �I�D �I�N�S�I�D�E�D�I�A�M�E�T�E�R �S�C�H �S�O�C�K�E�T�H�E�A�D �W�S�H�R �W�A�S�H�E�R

�D�E�G �D�E�G�R�E�E �I�D�E�N�T �I�D�E�N�T�I�F�I�C�A�T�I�O�N �s�C�o�P�E �O�s�S�c�I�L�L�O�S�s�C�c�o�P�E �X�F�M�R �T�R�A�N�S�F�O�R�M�E�R

�D�W�R �D�R�A�W�E�R �I�M�P�L�R �I�M�P�E�L�L�E�R �S�C�R �S�C�R�E�W �X�S�T�R �T�R�A�N�S�I�S�T�O�R

�@
�9 ��1



�R�e�p�l�a�c�e�a�b�l�e�M�e�c�h�a�n�i�c�a�l �P�a�r�t�s ��O�F�1�5�0

�C�R�O�S�S�I�N�D�E�X ��M�F�R�. �C�O�D�E�N�U�M�B�E�R�T�O�M�A�N�U�F�A�C�T�U�R�E�R

� 
�M�t�r�. �C�o�d�e �M�a�n�u�f�a�c�t�u�r�e�r �A�d�d�r�e�s�s �C�i�t�y�, �S�t�a�t�e�, �Z�i�p

�$�3�6�2�9 �P�A�N�E�L �C�O�M�P�O�N�E�N�T�S �C�O�R�P�. �2�0�1�5 �S�E�C�O�N�D �S�T�. �B�E�R�K�E�L�E�Y�, �C�A �9�4�1�7�0
�0�0�0�A�H �S�T�A�N�D�A�R�D�P�R�E�S�S�E�D �S�T�E�E�L �C�O�.�, �U�N�B�R�A�K�O�D�I�V�. �8�5�3�5 �D�I�C�E �R�O�A�D �S�A�N�T�A �F�E �S�P�R�I�N�G�S�, �C�A �9�0�6�7�0
�0�0�0�B�B �B�E�R�Q�U�I�S�T �C�O�M�P�A�N�Y �4�3�5�0 �W�E�S�T �7�8�T�H �M�I�N�N�E�A�P�O�L�I�S�, �M�N �5�5�4�3�5
�0�0�0�B�K �S�T�A�U�F�F�E�R�S�U�P�P�L�Y �1�0�5 �S�E �T�A�Y�L�O�R �P�O�R�T�L�A�N�D�, �O�R�9�7�2�1�4
�0�0�0�c�y �N�O�R�T�H�W�E�S�T �F�A�S�T�E�N�E�R�S�A�L�E�S�, �I�N�C�. �7�9�2�3 �S�W�C�I�R�R�U�S �D�R�I�V�E �B�E�A�V�E�R�T�O�N�, �O�R �9�7�0�0�5
�0�0�0�E�L �P�O�R�T�L�A�N�D �S�C�R�E�W�C�O�. �6�5�2�0 �N�. �B�A�S�I�N�A�V�E�. �P�O�R�T�L�A�N�D�, �O�R �9�7�2�1�7
�0�0�0�F�F �L�E�W�I�S �S�C�R�E�W �4�1�1�4 �S�O�U�T�H�P�E�O�R�I�A�A�V�E �C�H�I�C�A�G�O�, �I�L �6�0�6�0�9
�0�0�0�H�C �P�A�N�E�L �C�O�M�P�O�N�E�N�T �C�O�R�P�. �3�3�5 �T�E�S�C�O�N�L �C�I�R�C�L�E �S�A�N�T�A �R�O�S�A�, �C�A �9�5�4�0�1
�0�0�0�0�Y �P�L�A�S�T�O�C�K�, �I�N�C�. �3�8�0 �C�H�E�S�T�N�U�T �S�T�R�E�E�T �N�O�R�W�O�O�D�, �N�J �0�7�6�4�8
�0�0�7�7�9 �A�M�P�, �I�N�C�. �P �O�B�O�X �3�6�0�8 �H�A�R�R�I�S�B�U�R�G�, �P�A �1�7�1�0�5
�0�1�2�9�5 �T�E�X�A�S �I�N�S�T�R�U�M�E�N�T�S�, �I�N�C�.�, �S�E�M�I�C�O�N�D�U�C�T�O�R  

�

�P �O�B�O�X �5�0�1�2 �1�3�5�0�0�N �C�E�N�T�R�A�L
�G�R�O�U�P �E�X�P�R�E�S�S�W�A�Y �D�A�L�L�A�S�, �T�X �7�5�2�2�2

�0�5�5�7�4 �V�I�K�I�N�G�I�N�D�U�S�T�R�I�E�S�, �I�N�C�. �2�1�0�0�1 �N�O�R�D�H�O�F�F�S�T�R�E�E�T �C�H�A�T�S�W�O�R�T�H �C�A �9�1�3�1�1
�0�7�1�1�1 �P�N�E�U�M�O�D�Y�N�A�M�I�C�S �C�O�R�P�O�R�A�T�I�O�N �4�8�0�0�P�R�U�D�E�N�T�I�A�L �T�O�W�E�R �B�O�S�T�O�N�, �M�A�0�2�1�9�9
�0�8�2�6�1 �S�P�E�C�T�R�A ��S�T�R�I�P �C�O�R�P�. �7�1�0�0�L�A�M�P�S�O�N�A�V�E�. �G�A�R�D�E�N�G�R�O�V�E�, �C�A �9�2�6�4�2
�0�8�5�3�0 �R�E�L�I�A�N�C�E �M�I�C�A �C�O�R�P�. �3�4�2 ��3�9�T�H �S�T�. �B�R�O�O�K�L�Y�N �N�Y �1�1�2�3�2
�1�1�1�3�9 �D�E�U�T�S�C�H�C�O�.�, �E�L�E�C�T�R�O�N�I�C �C�O�M�P�O�N�E�N�T�S �D�I�V�. �7�0�0�S�. �H�A�T�H�A�W�A�Y�M�U�N�I�C�I�P�A�L �A�R�P�T�. �B�A�N�N�I�N�G�, �C�A �9�2�2�2�0
�1�2�3�2�7 �F�R�E�E�W�A�Y �C�O�R�P�O�R�A�T�I�O�N �9�3�0�1 �A�L�L�E�N�D�R�I�V�E �C�L�E�V�E�L�A�N�D�, �O�H�4�4�1�2�5
�1�6�4�2�8 �B�E�L�D�E�N�C�O�R�P�. �P�. �0�. �B�O�X �1�3�3�1 �R�I�C�H�M�O�N�D�, �I�N �4�7�3�7�4
�1�7�4�0�5 �G�R�A�P�H�I�C �C�O�N�T�R�O�L�S �C�O�R�P�.

�R�E�C�O�R�D�I�N�G�C�H�A�R�T �D�I�V�. �1�8�9 �V�A�N�R�E�N�S�S�E�L�A�E�R�S�T �B�U�F�F�A�L�O�, �N�Y �1�4�2�4�0
�2�2�5�2�6 �B�E�R�G�E�L�E�C�T�R�O�N�I�C�S�, �I�N�C�. �Y�O�U�K�E�X�P�R�E�S�S�W�A�Y �N�E�W�C�U�M�B�E�R�L�A�N�D�, �P�A �1�7�0�7�0
�2�2�5�9�9 �E�S�N�A�, �D�I�V�. �O�F �A�M�E�R�A�C�E �C�O�R�P�O�R�A�T�I�O�N �1�6�1�5�0 �S�T�A�G�G�S�T�R�E�E�T �V�A�N�N�U�Y�S�, �C�A �9�1�4�0�9
�2�8�5�2�0 �H�E�Y�M�A�N�M�F�G�. �C�O�. �1�4�7 �N�. �M�I�C�H�I�G�A�N�A�V�E�. �K�E�N�I�L�W�O�R�T�H�, �N�J �0�7�0�3�3
�3�1�7�8�1 �E�D�A�C �I�N�C�. �2�0 �R�A�I�L�S�I�D�E �R�D�. �D�O�N�M�I�L�L�S�, �O�N�T �C�A�N�A�D�A�M�3�A �1�A
�4�5�7�2�2 �U�S�M�C�O�R�P�.�, �P�A�R�K�E�R ��K�A�L�O�N�F�A�S�T�E�N�E�R�D�I�V�. �C�A�M�P�B�E�L�L�S�V�I�L�L�E�, �K�Y �4�2�7�1�8
�4�9�6�7�1 �R�C�A �C�O�R�P�O�R�A�T�I�O�N �3�0 �R�O�C�K�E�F�E�L�L�E�R�P�L�A�Z�A �N�E�W�Y�O�R�K�, �N�Y �1�0�0�2�0
�5�2�9�0�5 �S�I�M�P�L�E�X �M�F�G�. �C�O�M�P�A�N�Y �5�2�2�4 �N�E �4�2�N�D�A�V�E�N�U�E �P�O�R�T�L�A�N�D�, �O�R�E�G�O�N �9�7�2�1�8
�5�6�8�7�8 �S�T�A�N�D�A�R�D�P�R�E�S�S�E�D �S�T�E�E�L �C�O�M�P�A�N�Y �B�E�N�S�O�N�E�A�S�T �J�E�N�K�I�N�T�O�W�N�, �P�A �1�9�0�4�6
�5�9�7�3�0 �T�H�O�M�A�S �A�N�D�B�E�T�T�S �C�O�M�P�A�N�Y �3�6 �B�U�T�L�E�R�S�T�. �E�L�I�Z�A�B�E�T�H�, �N�J �0�7�2�0�7
�7�0�2�7�6 �A�L�L�E�N�M�F�G�. �C�O�. �P�. �O�. �D�R�A�W�E�R�5�7�0 �H�A�R�T�F�O�R�D�, �C�T �0�6�1�0�1
�7�0�4�8�5 �A�T�L�A�N�T�I�C �I�N�D�I�A �R�U�B�B�E�R�W�O�R�K�S�, �I�N�C�. �5�7�1 �W�. �P�O�L�K �S�T�. �C�H�I�C�A�G�O�, �I�L �6�0�6�0�7
�7�1�4�6�8 �I�T�T�C�A�N�N�O�N�E�L�E�C�T�R�I�C �6�6�6�E�. �D�Y�E�R�R�D�. �S�A�N�T�A�A�N�A�, �C�A �9�2�7�0�2
�7�3�7�4�3 �F�I�S�C�H�E�R�S�P�E�C�I�A�L �M�F�G�. �C�O�. �4�4�6 �M�O�R�G�A�N �S�T�. �C�I�N�C�I�N�N�A�T�I�, �O�H�4�5�2�0�6
�7�4�4�4�5 �H�O�L�O ��K�R�O�M�E �C�O�. �3�1 �B�R�O�O�K �S�T�. �W�E�S�T �H�A�R�T�F�O�R�D�, �C�T �0�6�1�1�0
�7�1�5�4�9�7 �L�A�M�S�O�N�A�N�D �S�E�S�S�I�O�N�S �C�O�. �5�0�0�0�T�I�E�D�E�M�A�N�R�O�A�D �C�L�E�V�E�L�A�N�D�, �O�H�4�4�1�4�4
�7�5�9�1�5 �L�I�T�T�E�L�F�U�S�E�, �I�N�C�. �8�0�0�E�. �N�O�R�T�H�W�E�S�T �H�W�Y �D�E�S �P�L�A�I�N�E�S�, �I�L �6�0�0�1�6
�7�6�8�5�4 �O�A�K �I�N�D�U�S�T�R�I�E�S�, �I�N�C�.�, �S�W�I�T�C�H�D�I�V�. �§�. �M�A�I�N �S�T�. �C�R�Y�S�T�A�L �L�A�K�E�, �I�L �6�0�0�1�4
�7�8�1�8�9 �I�L�L�I�N�O�I�S �T�O�O�L �W�O�R�K�S�, �I�N�C�.

�S�H�A�K�E�P�R�O�O�F �D�I�V�I�S�I�O�N �S�T�. �C�H�A�R�L�E�S �R�O�A�D �E�L�G�I�N�, �I�L �6�0�1�2�0
�7�9�1�3�6 �W�A�L�D�E�S�, �K�O�H�I�N�O�O�R�, �I�N�C�. �4�7 ��1�6 �A�U�S�T�E�L �P�L�A�C�E �L�O�N�G�I�S�L�A�N�D �C�I�T�Y�, �N�Y �1�1�1�0�1
�7�9�8�0�7 �W�R�O�U�G�H�T �W�A�S�H�E�R�M�F�G�. �C�O�. �2�1�0�0�S�. �0 �B�A�Y �S�T�. �M�I�L�W�A�U�K�E�E�, �W�I �5�3�2�0�7
�8�0�0�0�9 �T�E�K�T�R�O�N�I�X�, �I�N�C�. �P �O �B�O�X �5�0�0 �B�E�A�V�E�R�T�O�N�, �O�R �9�7�0�7�7
�8�3�2�5�9 �P�A�R�K�E�R�S�E�A�L �C�O ��O ��S�E�A�L�, �D�I�V�I�S�I�O�N�O�F

�P�A�R�K�E�R ��H�A�N�N�I�F�I�N �C�O�R�P�. �1�0�5�6�7 �J�E�F�F�E�R�S�O�N�B�L�V�D �C�U�L�V�E�R�C�I�T�Y�, �C�A �9�0�2�3�1
�8�3�3�0�9 �E�L�E�C�T�R�I�C�A�L �S�P�E�C�I�A�L�I�T�Y �C�O�.�, �S�U�B�S�I�D�I�A�R�Y �O�F

�B�E�L�D�E�N�C�O�R�P�. �2�1�3 �E�. �H�A�R�R�I�S �A�V�E�. �S�O�U�T�H �S�A�N �F�R�A�N�C�I�S�C�O�, �C�A �9�4�0�8�0
�8�3�3�8�5 �C�E�N�T�R�A�L �S�C�R�E�W�C�O�. �2�5�3�0 �C�R�E�S�C�E�N�T �D�R�. �B�R�O�A�D�V�I�E�W�, �I�L �6�0�1�5�3
�8�3�4�8�6 �E�L�C�O�I�N�D�U�S�T�R�I�E�S�, �I�N�C�. �1�1�0�3 �S�A�M�U�E�L�S�O�N�R�O�A�D �R�O�C�K�F�O�R�D�, �I�L �6�1�1�0�1
�8�3�5�5�3 �A�S�S�O�C�I�A�T�E�D�S�P�R�I�N�G�C�O�R�P�.�, �S�E�A�B�O�A�R�D�D�I�V�. �1�5�0�0�1 �S �B�R�O�A�D�W�A�Y�, �P �O �B�O�X �2�3�1 �G�A�R�D�E�N�A�, �C�A�9�0�2�4�8
�8�5�4�7�1 �B�O�Y�D�, �A�. �B�.�, �C�O�. �2�5�2�7 �G�R�A�N�T �A�V�E�N�U�E �S�A�N �L�E�A�N�D�R�O�, �C�A �9�4�5�7�9�8�6�4�4�5 �P�E�N�N�F�I�B�R�E �A�N�D �S�P�E�C�I�A�L�T�Y �C�O�.�, �I�N�C�. �2�0�3�2 �E�. �W�E�S�T�M�O�R�E�L�A�N�D �S�T�. �P�H�I�L�A�D�E�L�P�H�I�A�, �P�A �1�9�1�3�4�8�6�9�2�8 �S�E�A�S�T�R�O�M�M�F�G�. �C�O�M�P�A�N�Y�, �I�N�C�. �7�0�1 �S�O�N�O�R�A�A�V�E�N�U�E �G�L�E�N�D�A�L�E�, �C�A�9�1�2�0�1�8�7�3�0�8 �N�. �L�. �I�N�D�U�S�T�R�I�E�S�, �I�N�C�.�, �S�O�U�T�H�E�R�N �S�C�R�E�W  �

�D�I�V�. �P�. �0�. �B�O�X �1�3�6�0 �S�T�A�T�E�S�V�I�L�L�E�, �N�C �2�8�6�7�7�s�0�6 �A�U�G�A�T�, �I�N�C�. �3�3�P�E�R�R�Y �A�V�E�. �A�T�T�L�E�B�O�R�O�, �M�A�0�2�7�0�3�9�0�7 �T�E�X�T�R�O�N �I�N�C�. �C�A�M�C�A�R�D�I�V �6�0�0�1�8�T�H�A�V�E �R�O�C�K�F�O�R�D �I�L �6�1�1�0�1�9�5�9�8�7 �W�E�C�K�E�S�S�E�R�a �C�O�.�, �I�N�C�. �W�E�S�T �I�R�V�I�N�G�P�A�R�K �R�D�. �C�H�I�C�A�G�O�, �I�L �6�0�6�4�1�d�i�o�? �1�8�K�, �I�N�C�. �1�9�1�1�5 �H�A�M�I�L�T�O�N�A�V�E�.�, �P �O�B�O�X �3�8�9 �G�A�R�D�E�N�A�, �C�A �9�0�2�4�7
�O�R�P�. �2�2�5 �H�O�Y�T �M�A�M�A�R�O�N�E�C�K�, �N�Y �1�0�5�4�4
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�3�5�4 ��0�3�2�4 ��0�0 �1 �. �. �R�I�N�G�,�R�E�T�A�I�N�I�N�G�:�E �S�H�A�P�E�,�0�.�1�0�2 �I�D �X �0�.�2�7�0 �7�9�1�3�6 �5�1�3�3 ��1�4 ��M�D
 ��1�1 �3�6�1 ��0�7�6�2 ��0�0 �1 �=�. �. �S�P�A�C�E�R�, �S�L�E�E�V�E�:�O�0�.�1�2�8 �I�D�X �0�.�1�5�" �L�,�B�R�A�S�S �8�0�0�0�9 �3�6�1 ��0�7�6�2 ��0�0
 ��1�2 � �1�0�5 ��0�6�8�6 ��0�0 �1 �_�. �. �L�A�T�C�H�, �C�O�V�E�R�: �8�0�0�0�9 �1�0�5 ��0�6�8�6 ��0�0
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�2�1�4 ��2�3�4�5 ��0�0 �1 �=�. �. �S�P�R�,�H�L�C�L�,�T�R�S�N�:�0�.�6�6�5 �I�N�C�H�L �X �0�.�2�4�5 �O�D�,�S�S�T �8�0�0�0�9 �2�1�4 ��2�3�4�5 ��0�0
 ��1�5 �4�2�6 ��1�2�7�1 ��0�2 �2 �. �. �F�R�A�M�E�,�L�A�T�C�H�: �8�0�0�0�9 �4�2�6 ��1�2�7�1 ��0�2
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